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A Review of the Electrical Industry During 1916 


electrical industry as regards commercial activ- 

ities, all previous high records having been com- 
pletely eclipsed, and now, at the beginning of the new 
year, reports from all sources indicate that this pros- 
perity will continue at least during 1917 and, it is 
hoped, indefinitely. 

From the very beginning of the year manufactur- 
ers of electrical equipment have had their resources 
taxed to the limit to produce apparatus and equipment 
of every description. The immense amount of raw 
material which forms an essential part of electrical 
equipment has been needed to a very considerable 
extent in the manufacture of munitions of war. This 
contributed to a great scarcity of material early in 
ihe year, when some of our manufacturers, notably 
those making insulated wire and cable, were seriously 
handicapped through inability to secure a sufficient 


T YEAR 1916 has been an unusual one for the 


quantity of these materials to run their plants to their 
full capacity, to say nothing of catching up with the 
demand. With improving conditions, so far as avail- 
ability of material was concerned, there came the 


inevitable increase in cost. A further hardship upon 
our manufacturers developed in the scarcity of the 
two extremes of labor —the highly skilled mechanic 
on the one hand and the unskilled laborer handling 
rough work on the other. These conditions brought 
about many new problems. 

The manufacturers of electrical apparatus have been 
extremely conservative in advancing prices, and the 
increased cost of material and labor has considerably 
more than offset any advances in prices which have 
been made on standard electrical material. However, 
increase in volume, greater efficiency and economy in 
mechanical operations, and decreased selling expense, 
have contributed toward making the year just ended 
one of great prosperity to the industry in general. 

It is estimated that the value of electrical manufac- 
tures will be not less than $500,000,000 for the year. 
This is a great increase over the total for 1916, and 
an increase of almost $100,000,000 over the next 
biggest year, which was in 1913, when the value of 
electrical manufactures approximated $425,000,000. 
Of the three most conspicuous manufacturers of elec- 
trical equipment, it is estimated that the General 
Electric Company will have a total volume of sales 
amounting to approximately $%150,000,000, and the 
Westinghouse Electric & Manufacturing Company 


will total $100,000,000. The Western’ Electric 
Company several months ago announced that its 
orders delivered to customers at the end of the year 
would total $100,000,000, and that orders booked by 
December 31 would total $125,000,000. 

Electrical exports made new records several months 
during the year, and it is estimated that the total will 
be not less than $35,000,000. In 1913, the next big- 
gest year, the value of electrical exports amounted 
to approximately $28,200,000. 

The totals enumerated above do not indicate the 
actual possibility of absorption of electrical material 
during the year. Practically every manufacturer of 
electrical equipment could have increased the volume 
of sales considerably had material and capacity been 
available. A large part, in fact, the large part, of the 
increase in electrical manufactures has been absorbed 
by users of industrial equipment. The intensification 
of industry of every description has created a tremen- 
dous demand for generator and transformer equip- 
ment, for motors, particularly those of fractional 
horsepower, and the demand for wiring devices has 
taxed the capacity of practically every producer. It 
is estimated that in inéandescent lamps alone over 
5,000,000 new industrial sockets have been created. 

The electric light and power companies of the coun- 
try have increased their gross revenue from approxi- 
mately $336,000,000 in 1915, to between $425,000,000 
and $450,000,000 in 1916. Electric railways will 
approximate a gross revenue of $700,000,000. 

Of the great increase in activities which has come 
to the industry and to manufacturers in other lines, 
and of the increased income which has come to the 
employees in these industries, there has: been built up 
in this country an unexpended increment of unpar- 
alleled proportions despite the present high cost of 
living.. Increased cost of structural material, of line- 
construction equipment, transformer apparatus and 
incidental material, has deferred much new construc- 
tion. A large portion of this unexpended increment 
will be available for this necessary reconstruction and 
development, and it is expected that for another year 
at least there is ahead of the electrical industry a sea- 
son of brisk demand and good prices. 

The present discussion, of, the. possibility of the .war 
abroad coming to an early teraiination may bring about 
a period of marking time except for the most neces- 
sary and imperative things. . The, termination. of, the 
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war will tend to lower prices of raw material and make 
available for rehabilitation much of the natural re- 
sources of the country which are now being annihi- 
lated. If, however, the war is to continue, high cost 
of material and labor will be maintained, but sustained 
demand for electrical equipment will ensue. Which- 
ever way it falls out, as suggested above, the outlook 
in the electrical industry is for an unstated period 
of brisk business, for at least another year. 

Looking now to the engineering and scientific devel- 
opments during the year, in spite of the pressure which 
has been brought to bear upon the industry because of 
abnormal business conditions, there has been some defi- 
nite progress made. Considering central-station activ- 
ities in the broad sense, there was evident throughout 
all of 1916 a very great demand for an increase in the 
supply of electricity for both lighting and power. In 
a great many instances existing capacity was severely 
taxed and the utility companies were confronted not 
only with abnormally high prices for all generating and 
but in addition it was practi- 


construction material, 


cally impossible to secure the equipment needed within 


any reasonable time. However, it is very gratifying to 
note that the unusual conditions during 1916 have 
again evidenced the ability of central generating sta- 
tions to meet such emergencies, while on the other 
hand isolated plants, usually without reserve capacity, 
have suffered greatly and in the end turned to the cen- 
tral stations for help. 

There were some advances made in the design and 
construction of generating equipment, notably in the 
of the 60-cycle synchronous converter of large 
The largest prime mover under construction at 
which es- 


case 
size. 
this time is one of 70,000 kilowatts capacity, 
tablishes a new record. 

In electric lighting and illuminating engineering the 
most notable advances have been in the direction of 
a greater utilization of the gas-filled lamps and a de- 
velopment in lighting units looking to the production 
of substantially artificial daylight. A marked increase 
in the utilization of flood-lighting equipment is also 
one of the significant developments of the year. 

The past year has been a remarkably quiet one in the 
electric railway field, largely because conditions in the 
money market have been such that it has been difficult 
to find capital for improvements and replacements, to 
say nothing of extensions. In addition, unprecedented 
prices for all kinds of supplies and equipment have 
greatly retarded needed extensions. Electrification of 
steam railroads has, however, been given a great im- 
petus during the year largely because of the very suc- 
cessful operation of the electrified section of the Chi- 
cago, Milwaukee & St. Paul Railroad, and it is of in- 
terest to note that the New York Central Railroad has 
arrived at a decision to electrify its freight line in 
New York City. 

The: miost nptapte SPER ip the field of electric vehi- 
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the active co-operation and support of a national or- 
ganization of approximately 15,000 members, all of 
whom are more or less interested in this field. Sey- 
eral interesting campaigns were inaugurated during the 
year, because of this consolidation, looking to the sale 
of at least one vehicle to every central-station company. 
This laudable effort will be vigorously prosecuted dur- 
ing 1917, and when the result deSired is accomplished 
electric transportation will have received great impetus 
throughout the entire country. 

Electrical dealers and contractors have enjoyed a 
very prosperous year, although it has been somewhat 
along specialized lines. One of the pleasing develop- 
ments has been the greater co-operation between cen- 
tral stations and contractors, particularly with regard 
to house wiring and merchandising of appliances. Due 
to pressure of business there has been little if any de- 
velopment looking toward a less expensive system of 
wiring for residences, but it is an encouraging sign of 
the times that the national convention of contractors 
held last summer strongly endorsed a movement to 
arrive at some less expensive method that would have 
the same factor of safety as present systems. 

In the field of electrochemistry and electric furnaces 
the most significant development has been in the large 
increase in the use of electric steel furnaces and in the 
application of industrial electric heating. Large auto- 
mobile factories and munition factories have turned 
to industrial electric heating because it greatly facili- 
tated production, which was the all-important item dur- 
ing’ 1916. There were also several experimental elec- 
trochemical plants constructed during the year, and 
undoubtedly American manufacturers will be able to 
produce in this country by the electrochemical process 
products which were heretofore only secured from 
Europe. . 

In the field of telephony and telegraphy there has 
been further progress during the year in the refinement 
of application of the de Forest audion, and also con- 
siderable progress in the dissemination of knowledge 
concerning inductive-interference phenomena, and the 
development of a more sympathetic understanding upon 
the part of power companies and telephone companies 
of each other’s problems. 

The greatest development in wireless telegraphy, 
which may perhaps also be characterized as one of the 
greatest electrical developments of the year, was the 
establishment of wireless communication between San 
Francisco, Cal., and Tokyo, Japan. The great activity 
in ocean shipping, together with naval warfare, has 
given great stimulus to wireless telegraphy, and dur- 
ing 1916 there were made, of necessity, a great many 
refinements and improvements. 

In the following pages we present in condensed form 
a review of each branch of the industry during 1916, 
prepared in each case by an authority of international 
reputation. A careful perusal of these reviews will dis- 
close many interesting facts concerning the past year, 
which should be of interest to everyone engaged in the 
electrical industry. 
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Central-Station Activities 
By PETER JUNKERSFELD 


President, Association of Edison Illuminating Companies 


HE central-station industry has passed through three 

very unusual years. During 1914 and 1915 forced 

economies resulted in private-plant owners looking 
more closely into their operating costs and thus a greater 
number purchased electric power from central stations. 
In 1916 the very marked quickening of all industries 
created a demand for immediate increase in the supply 
of electric power. Manufacturers who were already pur- 
chasing power from central stations were able to secure 
additional power as quickly as they could utilize it, but 
those who were not purchasing this power were unable 
to secure early delivery of the necessary generating ma- 
chinery and naturally looked to the central stations for 
electric power. 

The scarcity of raw material affected also the delivery 
of equipment for central stations, but such central sta- 
tions already had considerable capacity at hand in the 
form of previous reserve capacity and required com- 
paratively little apparatus to, supply the additional power 
service. In addition the increased business of the manu- 
facturer and provisions for greater safety and efficiency 
resulted in more electric light in the factory. The general 
prosperity of the country meant better merchandising 
methods and thus more liberal use of electric light and 
power in a larger number of commercial establishments. 


Better living meant the use of electric light and of more 
electrical appliances in a larger number of homes. 

During the year there was a still further increase in 
the size of generating units, but only to a very limited 
extent. The largest prime mover under. construction at 
this time is one of 70,000 kilowatts capacity, which, how- 
ever, consists of three separate parts; one for high- 
pressure steam and two for low-pressure from the ex- 
haust of the first. Each of these three units operate at 
1500 revolutions per minute. The largest single generator 
ordered during the year is rated at 45,000 kilowatts, 12,000 
volts and operated at 1200 revolutions per minute. 

The manufacturers of steam turbines have been so 
busy during the year that development work was difficult, 
if not impossible in most cases. The large increase in 
steam temperature to be employed which was much dis- 
cussed a year or more ago, has not materialized. Few 
if any steam boilers are being installed for pressures higher 
than 350 pounds with superheat of 225 degrees Fahrenheit. 
The greatly increased cost of even well-standardized 
equipment, and the practical impossibility of manufac- 
turers at this time to undertake new developments, has . 
limited the size of new generating units as well as their 
efficiency. 

The very large increase in new power business resulted 
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further extension of transmission lines to towns 
and villages and has resulted in a considerable increase 


in the 


in the number of outdoor substations. The proven re- 
liability of well designed outdoor substations and their 
comparatively low cost seems to indicate their further 
adoption for certain classes of installation even under 
severe climatic conditions. 

The long discussed 60-cycle synchromous converter of 
large size tor railway purposes has arrived. Units of this 
type of 3000 kilowatts capacity are becoming common 
for supplying 600-volt power to railways. Larger units 
of 5800 kilowatts, 600 volts, are in service for electrolytic 
work. The extraordinary high price of copper at this 
time has undoubtedly had some effect, and will probably 
have greater effect on the installations of transmission 
lines. 

This necessitates making the greatest possible use 
of such lines and in turn requires better attention to the 
matter of relays and the general problem of operating 
such lines. Of interest in this connection is the subject 
of grounded neutral and of ground wires on transmission 
lines, both of which received much attention ten or twelve 
years ago but have again become matters of very great 
interest. 

Electric railroad companies have continued to purchase 
a larger and larger portion of their power requirements 
from central-station companies. The economies resulting 
from specialization and massed power production in a 
single territory are being better understood by all parties 
interested. 

The electrification of steam railroads is attracting re- 
newed attention. The successful operation of the St. Paul 
electrification in Montana and the Pennsylvania Railroad 
terminal in Philadelphia, both supplied with central-sta- 
tion power, is especially noteworthy. In Montana the 
electric locomotive has proven its independence of the ter- 
rors of winter which have caused so much trouble in slow- 
ing down and freezing up its steam antecedents. In 
Philadelphia a distinct advance was made in the satis- 
factory demonstration of another method (the phase con- 
verter), by which very heavy and intermittent single- 
phase steam-railway requirements could be supplied from 
three-phase generators of the central-station company. It 
is of special interest to note that the Illinois Central has 
recently offered to electrify its terminal and surburban 
service within the next five years. 

There has been an unusual expansion in the elec- 
trochemical and electrometallurgical industries largely be- 
cause of the increased domestic demand from industries 
which can no longer import materials from abroad. This 
has resulted in the sale of central-station power in a very 
large part to such industries in different parts of the 
country. In metallurgy the electrical processes are gain- 
ing ground in every industry where the prevention of 
waste or the production of an article of exceptional qual- 
ity have become of prime importance. As more careful 
conservation of our resources becomes necessary and as 
our demands for quality become more exacting electrical 
processes steadily gain ground. 
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The number of electric steel furnaces in the United 
States has practically doubled during the year, there being 
about 140 in operation at the present time. The present 
output of such furnaces probably exceeds 1,000,000 tons 
per year and requires in the neighborhood of 150,000 
horsepower. The United States now has more steel fur- 
naces in operation than any other country and the num- 
ber is constantly increasing. 

Electric lighting has excited a marked renewal of in- 
terest. It seems definitely demonstrated that high-effi- 
ciency lamps react to increase rather than decrease the 
consumption of energy. The advantages of more light 
once seen in the industries, in commerce and in homes, 
the demand is for yet more light. In practically all 
localities, large or small, lighting load has shown very 
healthy growth despite the increasing replacement of the 
gem and carbon lamps with the newer tungsten lamps 
and extensive programs for the wider application of 
cheap light for economic advance have been adopted by 
several of the larger central stations. Flood lighting is 
a new field made possible by the development of the high- 
efficiency incandescent lamp and central-station revenues 
have been substantially increased during. the year by rea- 
son of this business. 

The large sale of household electrical appliances during 
the past year has probably done more than anything else 
to popularize electric service and promises to be a much 
more important factor in the future. Electric cooking has 
made substantial progress and is no longer confined to 
localities served by hydroelectric plants. 

The forms of rates for all purposes other than residence 
service are becoming more and more standardized on the 
demand system of charging. While the detailed applica- 
tion of this system varies greatly among the different 
companies due perhaps largely to the difficulties in secur- 
ing sufficiently quick delivery of the necessary instruments, 
the correctness and fairness of the underlying principle 
of the demand system is now almost universally recog- 
nized. 

The forms of rates for residence purposes is not nearly 
so well standardized and there is much room for improve- 
ment. Such improvements, however, are extremely diffi- 
cult of attainment. Very few, if any, central-station com- 
panies have therefore been able to do more than make 
slight modifications in their form of residential rate. The 
desirability and ultimate necessity of a greatly simplified 
and much less costly scheme of residential rate is becom- 
ing more apparent every month. The large amount of 
additional residential business that it is possible to secure 
in most communities and for the standpoint of public 
relations, the desirability of serving such additional resi- 
dential business is also perhaps more appreciated than 
heretofore. 

It is of more than passing interest to note that in face 
of the greatly increased prices of all commodities and of 
all equipment and supplies entering into the manufacture 
of electrical energy the price of energy is steadily de- 
creasing and a number of companies have voluntarily re- 
duced their rates during the past year. 
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Electric Lighting and 
Illuminating Engineering 


By DR. LOUIS BELL 
Consulting Engineer 


highly sensational character, but yet has shown 
rapid progress in some interesting and important 
directions. The most striking of these is along the line 

'f gas-filled lamps, which are now available in sizes, in 
the beginning thought impracticable, but now promising 
ereat usefulness. Just where the limit is at which it will 
ease to pay to use the gas-filled bulb, on account of re- 
latively inereasing convection losses, it is too early yet 
to predict. 

A thorough analysis of the operations of the year 
would show remarkable progress not only in the sub- 
stitution of the old for the new type in incandescent 
street lighting, but in the rapid and widespread replace- 
ment of the less efficient types of arc lamp by large in- 
candescents. As the gas-filled lamp has .already nearly 
driven the commercial carbon arc off the earth, so it is 
swiftly proceeding to chase the street-lighting carbon arc 
into oblivion. What will be the fate of the powerful 
and efficient flame and luminous arcs is another story. 
So far they are tending to hold their own in virtue of 
relatively small consumption of energy and of a quality 
of light with which the gas-filled lamp cannot as yet com- 
pete. Whether a white or a yellowish light is more de- 
sirable for public illumination is a question chiefly of 
mass psychology. 

This very brightness as shown in the gas-filled incan- 


T ii past year has been devoid of anything of a 


descents is a source of both good and evil. Psycholog- 
ically it undoubtedly conveys a pleasing impression. 
Physiologically it is rather a source of worry. It compels 


almost as much care in shielding the illuminant as in the 
case of the old-fashioned arc, and while this is in general 
a good thing it is sometimes inconvenient. The result 
will inevitably be the increase of semi-indirect and in- 
direct lighting, on the whole to the benefit of the art. 
But in both caution is required lest the area which serves 
as a source of light should itself remain still too intense. 
This is very noticeable in some inclosed or partly in- 
closed fixtures in which the intensity of the transmitted 
light is far too high compared with the surroundings for 
tomfortable illumination. 

Perhaps the most important tendency which has been 
displayed during recent months, however, is a freer em- 
ployment of the highly efficient lamps now at our com- 
mand to obtain an approximation, at least, to a daylight 
quality of illumination. The Cleveland Art Museum 
is a very beautiful and striking example of the success- 
ful application of such lighting to a purpose for which 
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it is peculiarly well adapted. Many schemes for produc- 
ing substantially artificial daylight have been put into 
use, taking the form for the most part of color screens 
designed to balance the light values by absorption of a 
certain amount of the red and yellow. The plan of thus 
whitening light is a very old one, running back nearly 40 
years to the days when light blue lamp chimneys for 
kerosene lamps were widely exploited for the very pur- 
pose now in hand. Pretty good daylight can now be ob- 
tained without a loss of efficiency at all unreasonable, con- 
sidering the very low specific consumption of the sources. 
When we consider that electric light can now be obtained 
for something like 10 per cent of the cost per candle- 
hour charged a score of years ago, it is easy to see that 
some sacrifice of efficiency can well be afforded in order 
to obtain a desirable result, whether in the way of day- 
light or of decorative effects. How far the uses of arti- 
ficial daylight are going to extend it is too early yet to 
prophesy. It has already shown great usefulness in 
window and display lighting of various sorts. It seems 
highly probable, too, that it may still further win out 
in more utilitarian fields. The writer is inclined to think 
that if in a shop the night shift were given ample illumi- 
nation of substantially the same quality found in daylight 
working its output would improve in quantity and quality. 
The probability seems at least sufficient to justify trying 
out the plan on the considerable scale which would be 
required to obtain definite information. 

In domestic lighting the tendency is distinctly away 
from daylight values, again for psychological reasons. 
Perhaps one associates daylight with toil and artificial 
light with pleasure or rest. At all events it is a fact 
that the familiar tints in the artificial light to which man- 
kind is already used seem in most instances pleasanter 
than the somewhat bluish white of daylight. There has 
therefore been a movement toward toning down for do- 
mestic purposes the whiteness of the most recent illumi- 
ants, and giving them somewhat of the color value of 
the older flame or incandescent lamps. Here again the 
great efficiency now attainable comes into play advan- 
tageously for one can get a soft and mellow light from 
a metallic-filament lamp much more efficiently than he 
could obtain it by running down the efficiency of the 
filament itself. This is a matter of the judicious choice 
of the screen, or colored bulb and while such modified 
lamps have not yet come into wide use the experiments 
with them have gone far enough to show that the 
result can be reached, and will be for some purposes very 
gratifying in its nature. One might go further than this 
and point out that, with the present sources available, 
modification of the color of the light for various decora- 
tive purposes by screens and shades becomes at once 
thoroughly feasible instead of being a thing only to be 
obtained by a loss of light which in the earlier days of 
the art must have been regarded as serious. The long 
and short of the matter is that we now have cheap and 
plentiful light with which we can do whatever seems to 
be necessary in the way of utility or art. Light is about 
the only thing which has fallen in cost through a period 
of unexampled rise in the cost of nearly everything else 
that can be reckoned as a necessity. 
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Electric Traction 
By PROF. A. M. BUCK 


University of Illinois 


HE past year has been a remarkably quiet one in the 

electric-railway field. In general the situation has 

remained practically as at the close of 1915, and op- 
erating companies have felt reluctant to make any great 
changes from the methods in use at that time. 

Conditions in the money market have been such that it 
has been difficult to find capital for improvements and 
replacements, to say nothing of extensions. This fact, 
coupled with the urprecedented prices for all kinds of 
supplies and equipment, is at the bottom of the situation 
as it exists today. Most of the electric railways are, there- 
fore, merely marking time until there is a return to some- 
thing like normal conditions. 

In the meanwhile, in order to keep the properties op- 
erating, many roads are remodeling their old and out-of- 
date equipment to meet modern demands as well as may 
be. Practically all of the larger systems have numerous 
obsolete cars which have been retired from active service. 
It is now being found advantageous to revamp this equip- 
ment in order to provide for the normal growth of traffic. 

Those roads which have been fortunate enough to have 
cars on order have given much thought to the design so 
as to get the most out of the investment. The revolu- 
tion in car design which started some four years ago is 
resulting in the construction of city cars of the low-floor, 
center-door type, arranged for maximum facility in load- 
ing and unloading. 

Economic features have spelt the death-knell of the jit- 
ney bus. The sharp rise in the price of gasoline and tires, 
in conjunction with the increased value of second-hand 
automobiles, have aided in convincing the jitney operators 
that this method of local transportation is in the end a 
losing venture for them as well as for the community. 
State and local regulating bodies have also taken a hand 
when they have seen that the credit of the electric rail- 
ways is being impaired by the diversion ‘of traffic. 

As predicted in these columns a year ago, the jitnev 
movement has had_a good effect on the electric-railway 
managers in that it has clearly shown that the public de- 
mands a better class of service than has been given in 
many cases. This has led to a revision of schedules, a 
general attempt to give better service in every way, and 
the rapid rise of the light-weight one-man car. This lat- 
ter development is probably the outstanding feature of the 
year in the city traction field. The new designs of one- 
man cars are constructed with large seating capacity for 
their size and weight, and are so arranged as to provide 
a maximum of service at the lowest possible cost. 

A remarkable situation, extending through the latter 
part of the year has been the unrest of the labor element. 
Employees have seen their brothers in the manufacturing 
field receive large increases in wages, and, naturally 
enough, have been trying to obtain similar results for 
themselves. On some of the largest systems exorbitant 





wage increases have been demanded, the men failing to 
take into account their comparative permanence of em- 
ployment as compared with the munition business and 
allied manufacturing. Since the electric railways have re- 
cently been operating on very narrow margins of profit, 
the great increase in the cost of everything entering into 
transportation has made it necessary to refuse or to dis- 
count these demands, thus creating an extremely unfortu- 
nate situation. 

The coal situation is also becoming acute with some of 
the companies in the Middle West. It is now difficult to 
obtain coal in quantity at any price, and the roads are 
forced to economize, even to curtailing of service. 

The reign of extremely high prices has prevented a full 
realization of the prosperity which was noted at the be- 
ginning of last year. As a result the increases in gross 
revenue which have followed the general business revival 
have been more than absorbed by the higher operating 
costs. Prosperity has not extended to the far-western 
roads, where the income will probably show an actual de- 
crease for the year. 

In ali possible cases the railways are applying to the 
various regulating bodies for relief. The action has gen- 
erally taken the form of requests for fare increases. While 
some of these have been refused, there appears to be a 
markd tendency to lend assistance in relieving the roads 
of the burdens imposed on them by municipalities. The 
case which has attracted the most attention is that of the 
3ay State Street Railway, operating about 950 miles of 
track in the vicinity of Boston. A proposed increase of 
fare from a 5-cent to a 6-cent unit was refused, but the 
Massachusetts Commission indicated that it would be will- 
ing to relieve the company of some of its municipal bur- 
dens, such as paving maintenance and service require- 
ments. 

Notable events during the year were the decision of 
the New York Central Railroad to electrify its freight line 
in New York City, the opening of a street-railway passen- 
ger terminal in Newark, and the completion of the 440- 
mile electrification of the Chicago, Milwaukee & St. Paul 
from Harlowton, Mont., to Avery, Idaho. The purchase 
of a 70,000-kilowatt turbogenerator by the Interborough 
Rapid Transit Company and the passing of the last horse 
car from the streets of New York are also noteworthy. 

Relief is at last in sight for the residents of Chicago. 
The transit commission appointed by that city has recom- 
mended a comprehensive system of subway and elevated 
lines to be operated in conjunction with the existing rapid- 
transit roads, and also a complete unification of all the 
traction interests in the city. In addition, the Illinois 
Central Railroad has announced that it stands ready to 
electrify its suburban service as soon as an agreement 
with the city can be worked out. 

The only other large projects which are reported as 
having received serious consideration are the proposed 
electrifications of the Pennsylvania Railroad between AI- 
toona and Pittsburgh, and between New York and Phila- 
delphia. It is quite probable, however, that these improve- 
ments will be deferred until there is a more normal tone 
to the financial and manufacturing situation. 
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Electric Vehicles 


By E. S. MANSFIELD 
Chairman, Electric Vehicle Section, N. E. L. A. 


the past year has been so closely identified with 

the activities of the Electric Vehicle Associatoin of 
America and the Electric Vehicle Section of the N. E. L. A. 
that it will be necessary to outline briefly the accomplish- 
ments of these organizations in order to describe ade- 
quately the growth of the electric vehicle itself. 

The Electric Vehicle Association of America was in- 
corporated in 1910 by the central stations and electric-vehi- 
cle manufacturing interests for the purpose of stimulating 
the progress of the electric, which even at that time gave 
promise of a healthy career. The Association had a re- 
markable growth for six years: and accomplished much 
along educational, advertising, publicity and constructive 
development lines during what might be termed the period 
of pioneering until the electric vehicle arrived at a state 
of commercial success. 

In March of last year the Vehicle Association became 
amalgamated with the National Electric Light Associa- 
tion and has continued its activities as the electric-vehicle 
section of the national body. This action was taken be- 
cause the Vehicle Association had practically accomplished 
the purpose for which it was organized and the national 
association had an organization which could carry on the 
work in a larger and broader way without the duplica- 
tion heretofore existing. The wisdom of this union at 
once became evident, as the electric-vehicle interest be- 
came indentified with a body having approximately 15,000 
members, who could be reached more easily and who at 
once became interested in the success of the new section. 

During one of the sessions at the last convention of the 
Electric Vehicle Section, H. A. Wagner, the newly elected 
president of the National Association, delivered an address 
on the topic of co-operation and urged the member com- 
panies to offer substantial support to the electric vehicle 
and supplemented his remarks with the promise of an 
order for 25 electrics during the year, the order for which 
was placed shortly after. Fbéllowing the lead of the pres- 
ident, an active co-operative selling campaign was inaugu- 
rated and a series of letters addressed to the active mem- 
bers asking them to establish electric-vehicle departments 
in their organizations and also agree to purchase electrics 
during the year for their own use and for resale. to cus- 
tomers. The manufacturers at once offered to members 
special inducements in connection with the campaign, and 
the results already obtained promise the success of this 
project. 

With regard to the development of the vehicle itself 
and its increased use and popularity, as there have been 
no spectacular happenings to act as landmarks, a general 
description of the various marks of progress will be the 
better way of handling the subject, which will be done 
by focusing our attention om each class of vehicle sep- 


Tin history of electric-vehicle development during 








arately. The passenger electric, which has been eagerly 
sought by those who appreciate luxury, safety, ease of 
handling, simplicity and lack of care, has enjoyed a healthy 
growth, and statistics indicate a substantial gain in the 
sale of electric automobiles, one manufacturer having 
shown an increase of 281 per cent over the same period 
in 1915. As the passenger electric is used for “human” 
transportation, its progress must be along the lines of 
increased numbers and added classes of users, and in these 
respects the results have been very gratifying. During 
the year many new and luxurious models have been dis- 
played and in some cases the prices have been reduced, 
and present indications promise new models and more 
attractive terms for the coming year. 

The commercial electric, which may be said to have a 
somewhat later development, has shown remarkable 
progress. The electric truck is now being used in over 
100 different lines of business, principal among which 


may be included the following: express companies, de- 
partment stores, breweries, bakeries, central stations, 
laundries, jewelers, warehouses, etc., some of which ma- 


chines have been in use more than 10 years. 

The “electric” in municipal use has had a remarkable 
increase during the past year, both in this country and 
abroad. One of the most spectacular uses to which it 
has been put is in the fire-department service, and the 
advantages of electrically propelled apparatus, are being 
more and more appreciated. 

One of the recent examples of wholesale conversion took 
place in Camden, N. J., where the entire fire equipment 
has been modernized; as a result of the good showing of 
that city, Paterson, N. J., has placed an order for 11 
pieces of electric fire apparatus, together with such charg- 
ing apparatus as will be required to recharge the batteries. 
Other cities using electric fire apparatus are Philadel- 
phia, Baltimore, Brooklyn, Springfield, Mass., Grand 
Rapids, Mich., and Akron, Ohio. 

The electric for street sweeping and cleaning and for 
the collection of refuse is being used successfully by 
municipalities in this country, also in France, Germany 
and England. Electric ambulances which have proven 
themselves to be ideal for the transportatoin of sick and 
injured are being used in a number of the hospitals. 

As a result of the war the electric in England has in- 
creased about 400 per cent in two years, among the larger 
fleets being that of Messrs. Harrods, Ltd., a department 
store in London, employing a fleet of 60 electric trucks, 
and the Midland Railway Company, which has 73 elec- 
tric trucks in use or on order. Large exportations have 
also been made to South America, China and Norway. 

The electric taxicab which has met with such remark- 
able success in Detroit gives promise of an extensive de- 
velopment, installations having already been arranged for 
in Chicago and St. Louis, and investigations are being 
made in other of the principal cities of the United States. 

There are a number of developments of the electric 
vehicle still in the uncompleted state which will add ma- 
terially to the popularity of the electric, so that in the 
year to come we may confidently look for a continued 
healthy growth of the vehicle which depends for its 
power on the all dominating force of the times. 
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Electrical Contracting 
By E. H. FREEMAN 


Past President, National Electrical Contractors’ Association 


ONDITIONS in the electrical contracting field have, 
& along with the other branches of the electrical in- 

dustry, been somewhat unusual during the past 
year, although nothing of a sensational character can be 
recorded. Perhaps, as a whole, the industry may be said 
to have passed through one of its most successful years, 
although there are a great many individual exceptions. 
There is, however, a universal and well founded belief 
that the prospects for 1917 are without doubt the most 
promising in the history of the business and this outlook 
is in nowise contingent either upon the continuance or 
conclusion of the great European war. 

The early part of 1916 was not very encouraging to 
electrical contractors. There were, of course, frequent 
opportunities to submit bids on new work, but because 
of the abnormal market and labor conditions seldom, if 
ever, was it possible to make a profit. Not infrequently 
the margin of profit was entirely absorbed by the advance 
in the cost of material between the time of first submit- 
ting a bid and ultimately securing the order. Eventually 
contractors came to a realization of the seriousness of 
conditions and the co-operation of the manufacturers was 
obtained, so that it was possible to submit bids based on 
prices at which the material could actually be secured. 

Considered as a whole, the work of 1916 was very 
largely in the nature of extensions to existing equipment, 
rehabilitations and improvements, rather than important 
new work. This was due, of course, to the abnormal 
business conditions which obtained, making it imperative 
for factories and industrial establishments generally to 
enlarge and modernize their equipments in order to meet 
the extraordinary demands imposed upon them. Lack 
of time and ridiculously high costs for all materials re- 
sulted in a relatively small number of new buildings being 
constructed. 

A very gratifying phase of the situation is that there 
has developed during the year need for many new build- 
ings of all kinds to relieve the present congestion. The 
money for this work is available and undoubtedly much 
of it will be done during 1917, resulting, of course, in 
additional business for electrical contractors. 

One of the significant features of the year just closed 
is the large number of expensive residences built, entail- 
ing extensive electrical equipments. This activity was 
naturally due to the prosperous conditions throughout the 
country and may be expected to continue during this year. 
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There was also the usual activity in small residence and 
apartment-building work with unusual activity in those 
localities where industrial progress. was greatest. 

In a review of the year prominent mention must be 
made of the annual convention of the National Electrical 
Contractors’ Association, which was held in New York 
July 17 to 22. No greater example of co-operation can be 
presented by any other industry. The discussion of the sub- 
ject of concentric wiring was of extreme importance, as it 
indicated that electrical contractors as a class, while not 
in favor of concentric wiring, are strongly in favor of 
some form of wiring that will result in less expensive 
construction than that at present used. The work of the 
Association during the past year has also been very com- 
mendable and undoubtedly been of very great value to 
its members. 

Distinct progress must be reported in regard to co-op- 
eration between central-station companies and electrical 
contractors. It is becoming the policy of central sta- 
tions, almost universally, to finance, on a two-year in- 
stallment basis, house-wiring contracts that are secured 
by contractors. To a greater extent than ever before the 
public utilities are appreciating the importance of the 
good will and co-operation of the dealer and contractor 
and are withdrawing entirely from the construction and 
merchandising fields. 

It is with a great deal of satisfaction that I can state 
that great progress was made during the past year in 
applying improved methods to the business of electrical 
contracting. To a greater extent than ever before con- 
tractors have realized that a suitable bookkeeping and 
cost system is a vital essential in their business and that 
they must know their overhead expense before they can 
intelligently submit a bid on a job. In the merchandising 
field distinct progress has also been made and there are 
now relatively few electrical dealers who do not realize 
that modern methods must be employed if success is to 
be achieved. 

A somewhat new field that has experienced consider- 
able development during 1916 is that of flood lighting. 
This form of illumination has become exceptionally popu- 
lar for all classes of civic and other celebrations and also 
for various forms of permanent lighting. Needless to 
say, considerable business for electrical contractors has 
resulted from this activity, which is likely to continue 
and probably increase. 
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Electrochemistry and 
Electric Furnaces 
By PROF. M. DE KAY THOMPSON 


Massachusetts Institute of Technology 


HE progress in electrochemistry and electrothermics 

during 1916 has been rather an increase in the pro- 

duction of established industries than in the start- 
ing of new industries. This increase in production has 
resulted in a power famine at Niagara Falls which has 
been discussed at length in the technical papers of the 
country. 


During the past year the electrolytic refining of tin 


has been added to the list of American electrochemical 
industries. This is carried out in the plant of the Amer- 
ican Smelting & Refining Company, at Perth Amboy, N. J., 
which is intended to handle eventually 1,200 tons of tin 
ore per month. The ore, which comes from Bolivia, was 
formerly sent to England or Germany for smelting and 
refining, and the resulting tin was then shipped to -this 
country. The American Smelting & Refining Company 
has at present contracted for 750 tons of Bolivia 60-per- 
cent tin concentrates per month, so that the plant is not 
yet working at full capacity. The tin is smelted in re- 
verberatory furnaces and is then refined electrolytically. 
Tin 99.95 per cent pure has been produced in the experi- 
mental plant, and the purity of that from the larger plant 
is probably about the same. 

Due to the high price of zinc, a number of plants for 
the electrolytic production of zinc are either under con- 
struction or have been recently completed. In these plants 
the object is to get metallic zinc from the ore. For this 
purpose the zinc ore is leached, giving a zinc salt solu- 
tion, and this is electrolyzed with unattackable anodes, 
producing: zinc at the cathode: 

An experimental plant was started at Bully Hill, Cal- 
ifornia, in March, 1915. The electrolyte was zinc sulfate. 
Sulfuric acid is regenerated at the anode. The stationary 
cathodes were 36 inches long by 24 inches wide. Rotat- 
ing cathodes were also used, at 1.5 to 2 rotations per 
minute. These were 4 feet in diameter. 

In the early part of 1916 a zinc plant was under con- 
struction by the Anaconda Copper Mining Company at 
Great Falls, Mont. This plant is to take the concentrates 
from the concentrator at Anaconda, which are roasted and 
then leached by sulfuric acid. The impurities are pre- 
cipitated by limestone and zinc dust. The zinc is then 
deposited electrolytically on copper-aluminum plates, and 
is stripped off every four hours, and melted. The anodes 
are pure lead. The current density at the cathode is 20 
to 30 amperes per square foot. Each cell has 3.4 to 3.8 
volts applied to it. The tanks are five feet long, three 
feet wide, and three feet deep. They are placed end to 
end, six in a group, and the solution circulated by grav- 
ity from tank to tank. Each tank contains 28 lead anodes 
and 27 cathodes. Each cathode contains 14 pounds of 
aluminum and 16 pounds of copper. The zinc is said 











to be 99.9 per cent pure. The plant is to produce 100 
tons of zinc per day. 

The Consolidated Mining & Smelting Company, of Can- 
ada, in 1915 was constructing a plant capable of producing 
25 to 35 tons of electrolytic zinc daily, and this was placed 
in operation in the early part ‘of 1916. 

In August a plant for the electrolytic production of 
zinc was under construction at Park City, Utah, for the 
Judge Mining & Smelting Company. This plant is intended 
to handle 30 tons of high-grade zinc concentrates per day 
and to turn out 15 tons of electrolytic zinc. Revolving 
aluminum cathodes are to be used. 

Iron has been refined electrolytically abroad for some 
time, but not in this country on a large scale until 1916. 
The method is due to Burgess and Watts. The electro- 
lyte consists of iron sulfate and iron chloride and am- 
monium sulfate. A small amount of ammonium oxalate 
is added to improve the deposit. The anodes are basic 
open-hearth steel. The cathodes become 10 to 13 milli- 
meters thick before removal. It is estimated that the 
cost of electrolytic refining would be approximately $10 
a ton. 

The electrolytic production of hydrogen and oxygen 
has been established in this country for a number of years, 
but a new electrolytic cell has been brought out during 
the past year by the International Oxygen Company of 
New York, which is a great improvement on the one pre- 
viously used by this company. This new cell evidently 
requires much less floor space and much less solution 
for a given production of hydrogen and oxygen. 

The new cell has bipolar electrodes, separated by spe- 
cially prepared asbestos diaphragms with rubber rims, 
which rest in recessed grooves on the face of the elec- 
trode and prevent leakage. The electrodes and diaphragms 
are clamped together, and have the general appearance of 
a filter press. 

The anode side of the electrode is heavily nickel-plated. 
This protects the iron from electrolytic corrosion and also 
lowers the voltage required for decomposing water, as 
nickel has the lowest overvoltage for oxygen of any metal. 
The cathode side is commercially pure iron. The solu- 
tion is potassium or sodium hydrate. 

The water is replaced ‘automatically as it is decom- 
posed and the water intakes for anode and cathode com- 
partments are independent. 

The gases are led out through cored channels at the 
tops of the electrodes, the anode sides all delivering into 
one channel, the cathode sides into the other. 

The uses for hydrogen and oxygen have been devel- 
oping rapidly during recent years. The use of hydrogen 
has increased to a very great extent in the hardening 
of oils by the hydrogenation process. Hydrogen is also 
obtained for this purpose as a byproduct from the elec- 
trolysis of sodium chloride. 

The war has given a great impetus to the use of elec- 
tric steel furnaces. The total number of such furnaces 
in operation in the world has increased from about 150 
in 1913 to over 300 in 1916. 

The growing importance of electric furnaces is shown 
from the fact that several prominent central stations 
have formed research departments to study industrial 
electric heating problems involving furnaces. 
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Hydroelectric Development 
By LAMAR LYNDON 


Consulting Engineer 


HE year 1916 shows a record of but meager activity 
T and performance in the development of water pow- 

ers. No plants of importance have been constructed 
and put into operation, and the manufacturers of ma- 
chinery and apparatus for hydroelectric plants have de- 
pended on filling their shops with ammunition orders or 
other alien work to keep running. 

Several causes are assignable for the practical cessation 
of a formerly active branch of the engineering art. The 
first and principal one is the high price of copper and 
aluminum. The cost of transmission conductors is now 
almost double the normal value and when the existing 
chaotic conditions, which have followed the European war, 
have returned to the reasonable and usual state, the prices 
will become, approximately, the same as they were three 
or four years ago. Hence, any investment made during 
the past two years in transmission lines may be expected 
to diminish in value 35 to 40 per cent, thus permanently 
wiping out a considerable portion of the capital. 

Another factor which has contributed to restrain any 
activity in water-power development is the indefinite and 
nebulous policy of the United States Government regard- 
ing riparian rights, and the hazy conditions under which 
water-power developments are permitted. Unfortunately, 
certain views seem to prevail among the law-making 
bodies in Washington which are based on personal ideas 
and newspaper statements rather than the facts as they 
exist and which could be properly assembled and set 
forth only by an expert body of engineers, qualified by 
training and experience to furnish reliable data. 

The present tendencies of designers seem to be towards 
the use of solid dams of cyclopean masonry, though 
the steel-reinforced-concrete type continues to grow in 
favor. The multiple-arch type, though economical and 
especially suited to certain localities and conditions, is not 
much used 

Forcing grout into cavities and fissures under air pres- 
sure to solidify the foundation of a dam has been found 
economical and effective and particularly applicable to 
limestone and sandstone stream beds. The use of pres- 
sure-moved grout has now become common practice, ex- 
cept when the river bed is in granite. 

The practice of placing some form of movable gate, or 
barrier, on the crest of a dam is gradually growing. 
The ability to increase both the head and the quantity of 
stored water, and thereby the available power during 
periods of minimum stream flow, and at the same time 
keep the maximum height of the flood waters within the 
limits fixed by the elevation of the crest of the dam, 
possesses such obvious commercial and operating advan- 
tages that it is difficult to understand why crest gates 
are not more widely used. 
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Single-runner, vertical turbines with “umbrella”-type 
generators have become practically the standard form 
of generating equipment. While this is the most suitable 
and economical kind of apparatus for the majority of 
situations, the blind adoption of single-runner vertical 
turbines, regardless of the size of the units or of the op- 
erating head, will necessarily lead to improper and un- 
economical equipment in many instances. 

Exciters are driven by water wheels in large plants where 
the exciter capacity required,is 250 kilowatts or more. In 
smaller plants, it is becoming more usual to install motor- 
driven exciters, there being two of these machines, each 
sufficiently large to supply exciting current to all the gen- 
erators. A third exciter is also provided and arranged 
to be belt-driven from one of the water-wheel or gover- 
nor shafts, its capacity being just sufficient to excite one 
generator. This small exciter is used only for starting 
the plant when it is first put into commission or in case 
of any accident which causes a shutdown of the motor- 
driven exciters. When motor-driven exciters are used, 
automatic voltage regulators are provided. Variations in 
generator speed cause corresponding variations in the 
speed of the exciter motors, so that the excitation of the 
generators changes with the speed variations. This re- 
sults in such wide fluctuations of generator voltage that 
an automatic voltage regulator is necessary. 

The present tendency seems to favor less complicatéd 
switchboards and switching systems than in former years. 
Experience has demonstrated that if sufficient switch- 
ing equipment is used to perform the usual routine serv- 
ice, mothing is gained by providing for unusual and 
sporadic conditions with an accompanying complication 
of switchgear and of daily operation. 

The step-up transformers, lightning arresters, choke 
coils and high-tension switches are located out-of-doors, 
so that the size and cost of the power house is consid- 
erably reduced. 

Switching is done on the low-tension side of the circuit, 
the step-up transformers and the transmission line being 
treated as a single unit instead of considering the gen- 
erator and transformer as a unit, and switching on the 
high-tension side, as was former practice. 

For the protection of transmission lines against ex- 
ternal electrical disturbances the overhead ground wire 
is still in favor and its use is standard practice. Arcing 
horns are also used to a considerable extent, particularly 
on suspension insulators, but in nearly every instance, 
they are simply auxiliary to the ground wire and not 
a substitute for it. 

Altogether, the general practice remains substantially 
the same as it was three years ago or more, there being 
practically no advance made in the art since 1913. 
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Telephony and 
Telegraphy 


By FRANK F. FOWLE 


Consulting Engineer 


year 1916 was not of a spectacular order, but rather 

along the line of continued research and development 
in fields already familiar. There are consequently no an- 
nouncements of great scientific or technical importance 
which merit special mention, but nevertheless the year was 
one of such substantial progress in certain respects that 
the record would be incomplete without reference to a 
number of significant tendencies in the evolution of the 
art as a whole. 

The previous year, 1915, had been marked by the 
successful attempts to employ the de Forest audion as a 
telephone repeater on a commercial scale, with the spec- 
tacular result that the dream of transcontinental telephony 
became a reality. Further progress has been made, during 
the year just closed, in the refinement and application of 
this remarkable invention, which promises, when fully 
utilized; to work a revolution in the art of wire trans- 
mission quite as important and extensive as that which 
succeeded the brilliant achievements of Pupin nearly two 
decades ago. Not only is this repeater efficient when em- 
ployed in single units, but by reason of being unhampered 
by moving or vibrating mechanical parts it is remarkably 
free from distortion and capable of being applied in cas- 
cade or cumulative series combinations with great flexi- 
bility, as evidenced by some of the remarkable transcon- 
tinental demonstrations with which the public is now 
familiar. 

The passing year also records considerable progress in 
the dissemination of knowledge concerning inductive in- 
terference phenomena and the development of a more 
sympathetic understanding, upon the part of power com- 
panies and telephone companies, of each other’s problems. 
Similar tendencies are discernible in the evolution of safe 
principles of practice in the design and construction of 
joint aerial power and telephone lines. Progress in both 
of these directions has unquestionably been quickened by 
the attitude of the public service commissions and the 
Bureau of Standards, and while the industry has been dis- 

{ at times to feel that such supervision might result 
in burdensome rules or restrictions, there is after all noth- 
ing to fear in a reasonable sdlution of these problems 
worked out in conference ‘of all interested parties and 
applied in a great spirit of fairness and justice to all those 
concerned. 

The day has surely arrived when different utilities 
must evolve their separate destinies with due and 
proper regard for the interests of each other as well 
as the public whom they serve in common. Such co-opera- 
tion between different classes of utilities will bring about 
as wholesome results as the increasing tendency for co- 
operation among the utilities of the various classes is 
already developing. 


T year 1018 » progress in the telephone art during the 








Standardization of telephone plant and operation has 
progressed to some extent, notwithstanding the counter 
effect of advances in the art. It is still characteristic of 
the industry, however, that the standards ‘of today soon 
become the things of yesterday, although economic forces 
tend to restrain the needless or wasteful abandonment of 
equipment which has experienced the first encroachments 
of obsolescence but retains its full initial efficiency. The 
status of manual versus automatic equipment has under- 
gone no marked change, but both systems have made prog- 
ress in technical merit and commercial application. Un- 
doubtedly the tendency in the progress of the manual sys- 
tem is toward the substitution of features which function 
automatically instead of manually, and in that sense the 
whole trend of the art is toward a larger degree of auto- 
matic operation. Another element which. is exerting an 
influence in favor of automatic operation is the rising 
cost of labor and the increasing difficulty of obtaining 
it, especially in rapidly growing towns and cities. Auto- 
manual or semi-automatic systems have not progressed 
beyond the stage of experimental installation and their 
present position in the art is more in the nature of theo- 
retical or potential importance than actual commercial 
significance. 

Probably the most striking development of the year was 
the increased tendency of competitive operating groups 
to come into more harmonious and sympathetic commercial 
relations and in greater degree to regard their business 
as comprising collectively a single great industry instead 
of a house divided against itself. Changes in public senti- 
ment toward local telephone monopolies, in recent years, 
have done much to bring about this change in commercial 
sentiment within the industry and in fact have made it 
possible. The public policy of the day unmistakably favors 
local telephone monopolies under regulation, as against 
divided service under competition. In numerous cases local 
mergers have been solicited or encouraged by public au- 
thorities with the approval of their constituencies, and with 
the result that one of the two competitors must retire or 
both join in creating a new corporation to absorb both 
plants. 

It is obvious that this process of eliminating local com- 
petition in response to public demand for unified service 
leads to division of territory, but it is equally obvious that 
under a policy ‘of “live and let live” there is opportunity 
for competitive operating interests to trade properties and 
territories, or to consolidate, with ample room for all in- 
terests to survive under much improved conditions. The 
ultimate working ‘out of the present competitive situation 
along such lines will lead to a general condition of local 
regulated monopolies, under divers private ownership, in- 
terconnected by a countrywide network of toll lines like- 
wise diversely owned, and representing universal service 
in the best sense, both economic and physical. This seems 
a good deal to hope for, but on the other hand it seems 
possible of accomplishment, with justice both to investors 
and the public, if the industry as a whole will work in 
harmony to such an end. The fact that even a beginning 
has been made marks the year as notable in the annals of 
the industry. 
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Wireless Telegraphy 
and Telephony 


By PHILIP E. EDELMAN 


Consulting Engineer 


been substantial. The radio stations of the United 

States in the Bureau of Navigation list of July 1 
comprise 452 land, 920 ship, and 5,255 amateur licensed 
stations, as compared respectively with 359 land, 895 ship, 
and 3,836 amateur stations for 1915. In numbers the gov- 
ernment and commercial stations exhibit no material in- 
crease on land or water, but betterments are concealed in 
the figures. Noteworthy are the 55 stations listed as 

“limited commercial,” which are suggestive of some of 
the newer applications of radio communication for inter- 
company business, between mines, factories and mills, be- 
tween fixed and moving railroad stations, and between 
component stations of central-station networks. Such ap- 
plications, just beginning, are bound to grow, not only 
because of the value in emergencies but because economies 
and advantages in competition with land wires are demon- 
strated. 

Financially, growing earnings are reported generally. 
Foreign and domestic orders have kept the few American 
factories busy and some of the smaller concerns had to 
exert themselves to finance new business. 

The patent situation maintains the ire in wireless 
progress. On September 20, 1916, Judge Mayer in the 
Federal District Court of New York decided that the 
Fieming valve patent No. 803,684 of November 7, 1905, 
owned by the Marconi company was infringed by the 
de Forest Radio Telephone & Telegraph Company’s manu- 
facture of the “audion” or three-electrode vacuum bulb 
detector. Also on October 12, 1916, Judge Hand of the 
Federal District Court enjoined the Marconi company 
from using this very “audion” or three-electrode gas relay 
or amplifier as covered by the several patents of the 
de Forest company. In the meantime the de Forest com- 
pany has started proceedings against alleged small infring- 
ers, Moorhead, Hyde and others who have been making and 
selling a highly exhausted three-electrode tube called 
an electron relay and largely used for the same purposes. 
Passing over some of the minor cases and the injunction 
against the Atlantic Communication Company (Telefunken 
System) there is the suit of the Marconi company against 
the Kilbourne & Clark Company of Seattle, which has 
been decided in favor of the Kilbourne & Clark Company. 
The latter firm has been making apparatus according to 
the design of F. G. Simpson on the impact excitation prin- 
ciple as originally worked out by Wien, Nasmyth and 
others, and which, it has been contended, is not covered 
by the patents of the Marconi company. 

Coming now to the patents for 1916 we find that the 
number issued this year is less than in preceding years, 


O N the whole, wireless development during 1916 has 








though this does not indicate a decrease in invention as 
many applications filed do not issue until several: years 
later. A noteworthy point is the relatively large number 
of patents granted, not only in the United States but also 
in England, for audions, vacuum-bulb rectifiers, and elec- 
tron-relay arrangements this year. These devices com- 
prise essentially a heated filament and usually two cold 
electrodes in relation thereto, all in an evacuated vessel 
containing either some gas or practically none at all. 
Methods of securing high vacua have been greatly ad- 
vanced by Dr. Langmuir and his colleagues so that sub- 
stantially perfect vacua are obtainable. In such cases the 
electrons or negative electricity emitted by the heated 
filament can collide with no residual gas to produce ioni- 
zation by collision and what is called a pure electron dis- 
charge results. This discharge is utilized for radio pur- 
poses by means of suitable auxiliary circuits to rectify, 
amplify, and convert electrical energy. Promising wire- 
less-telephone sets using one or more such tubes are now 
being placed on the market. 

Another improvement of note is the use of an energy- 
storing circuit in the transmitter generally consisting of 
a shunted capacity or capacity and inductance, which is 
used successfully with both arc and quenched-spark trans- 
mitters to increase the efficiency. 

Not long ago the 350-kilowatt arc sets to be installed 
in the United States Government chain of radio stations 
excited awe. Rumor now says that a 5,000-kilowatt trans- 
mitter is under construction in Germany for later installa- 
tion for transatlantic service. The tendency is to provide 
power far in excess of normal requirements in order to 
insure service during the worst possible conditions. 

Portable sets have been improved and plans have been 
made to use radio communication for forest protection. 

Quietly work has gone forward at the Bureau of Stand- 
ards on what may prove to be valuable radio fog-signaling 
and direction-finding devices. 

Commercial radio service has been established between 
San Francisco, Kahuku, Hawaii and Funabashi, near 
Tokyo, Japan, by relay and directly in the latter part of 
1916. We learn that the cable companies are considering 
innovations in the form of Squier and audion circuits, 
possibly with a view to meeting the cut rates of the radio 
service. The Carnavon (Wales)-New Brunswick trans- 
atlantic stations, which will utilize balanced aerial circuits, 
are still closed. The transatlantic service with-Germany 
has, ynder supervision of the United States Government, 
proven its worth repeatedly during 1916. 

Commander Todd, U. S. N., has caused a new radio law 
to be proposed to Congress providing principally for re- 
striction of foreign ownership of important radio stations. 

Commendable work with low aerials or ground aerials 
during the year has shown that expected directional effects 
are obtainable and that messages can be received over 
4,000 miles in this manner, though for transmitting pur- 
poses the low aerial is not very efficient despite the fact 
that Professor Culver has transmitted messages 100 miles. 

Scientific advances have been mainly in the accumulation 
of additional data on transmission phenomena and im- 
provements in methods of measurement of losses in radio 
circuits. 
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TENTATIVE ORGANIZATION OF ENGINEER- 
ING STANDARDS COMMITTEE. 


National Engineering Societies to Co-operate to Form Com- 
mitte to Govern Engineering Standards. 

An important committee meeting was held in New York 
City on December 29, made up of representatives of the na- 
tional engineering societies, including the Society for Testing 
Materials, with the idea of forming a broadly representative 
body to govern engineering standards generally, patterned 
somewhat after the British Engineering Standards Commit- 
tee. Representatives from each national engineering society 
were appointed, those from the American Institute of Elec- 
trical Engineers comprising Comfort A. Adams, professor of 
electrical engineering, Harvard University, Peter Junkersfeld, 
assistant to vice-president, Commonwealth Edison Company, 
Chicago, and Nathanial A. Carle, chief engineer, Public Serv- 
ice Electric Company, Newark, N. J. 


VACUUM CLEANER CASE DECIDED. 


Important Decision Handed Down by United States Circuit 
Court of Appeals, Establishing Basic Claims 
for Vacuum Cleaner Patents. 

The United States Circuit Court of Appeals, for the Sec- 
ond District, New York, has affirmed the decision of the Dis- 
trict Court in regard to the basic patent for vacuum cleaners 
in the United States which is claimed by the Vacuum Cleaner 
Company, of New York. Sometime ago the District Court 
for the Southern District of New York held valid the claims 
of the Vacuum Cleaner Company in regard to Kenny Patent 
No. 847,947, and granted a permanent injunction against in- 
fringement and an accounting of profits and damages subse- 
quent to October, 1915. An appeal was taken to the United 
States Court of Appeals and the decision upheld. 

In commenting on this decree this Vacuum Cleaner Com- 
pany makes the following announcement: 

“The decision rendered in our favor was of the strongest, 
nature. This establishes our basic patent for vacuum clean- 
ing in the United States, and unlicensed vacuum cleaners will 
now be prosecuted by injunctions and otherwise, and we shall 
endeavor to stop all infringements to this patent in every 
case. 


OBJECTS TO COMMISSION REGULATING 
MUNICIPAL RATES. 
Officials of Missouri Municipalities Propose New Law Giving 
Cities Authority in Rate Matters. 

City officials of St. Louis and Kansas City, Mo., are 
working with officials of smaller towns of the state, to- 
wards new laws, and changes of the constitution, that will 
change radically the authority of the municipalities over 
public utilities. Speaking of these changes, one of the 
Kansas City officials said, after a conference with at- 
torneys who had planned the movement: 

“First, we want to secure for the cities, control by them 
of their own rates for water and electricity, when the 
utilities are owned by the municipalities. Under the pres- 
ent arrangement, the Public Utilities Commission controls 
the rates, which, of course, are regulated on the basis of 











the charge made and the costs of operating by privately 
owned plants as well as on the basis of the proper charges 
by the municipalities. We believe that it is the business 
only of a municipality, what charge it makes for its service. 

“We also wish the laws and the constitution amended, 
if necessary, to give a city control of rates, and of other 
matters pertaining to utilities, in which the city may have 
a direct financial interest; the Kansas City street railway 
system is an example, wherein the city is virtually a partner, 
provision being made in the franchise for ultimate division 
of revenues, and possible purchase. 

“We wish also to secure a change in the constitution, 
under which cities may issue bonds against utilities, which 
bonds shall not be counted against its debt-making powers. 
This will give Kansas City leeway for building its own 
electric light plant if it so desires.” 

The conference of city officials, and the announced pur- 
poses with reference to legislation, have special signficance 
in view of the recent decision of the Supreme Court of 
Missouri, upholding the finding of the Commission on the 
gas rate at Columbia, Mo. The Commission reduced the 
rate, the court upholding the Commission, and declaring 
that the public must not be required to pay rates that will 
result in dividends for a company, with that consideration 
as the only reason for the rates—that the basis of rates 
is the worth of the service, and the reasonable cost of 
giving it. 





DECREE RENDERED IN LITIGATION OF MONT- 
GOMERY PUBLIC SERVICE COMPANIES. 


Judgment of $229,584.79, to Be Paid in Monthly Installments, 
Secured by Central Station. 


A judgment of $229,584.79 in favor of the Montgomery 
(Ala.) Light & Water Power Company has been rendered 
against the Montgomery Traction Company by Federal Judge 
Clayton. The plaintiff in the case (the Montgomery Light & 
Water Power Company) is a public service corporation, manu- 
facturing and selling electricity for light and power, and in 
1903 entered into a contract with the defendant to supply en- 
ergy for the operation of its street-railway cars. Afterwards 
the defendant erected a generating plant and engaged in the 
business of supplying electrical energy to the public for illumi- 
nation and power purposes. About the time the defendant 
had completed its plant, the plaintiff filed a bill in court set- 
ting up that it had a contract with the defendant, and that by 
its terms the defendant had obligated itself to purchase from 
the plaintiff exclusively all the energy that might be réquired 
for the operation of its street-railway cars for a period of 15 
years ending February 1, 1918, and alleging that it was the 
intention of the defendant to. breach its contract with the 
plaintiff and that the defendant intended to supply its own 
current for the propulsion of its street railroad cars. The 
defendant contended that the plaintiff had not lived up to the 
terms and conditions of the contract and that, therefore, de- 
fendant had the right to declare the contract at an end. 

The litigation growing out of this controversy has been long 
and continuous and the case has been stubbornly fought by 
both the parties. In December, 1914, a decree was entered 
in favor of the Montgomery Light & Water Power Company, 
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enjoining the defendant from obtaining its energy from any 
source other than from the plaintiff, so long as the plaintiff 
performed its part of the contract; and at the same time the 
court rendered a money judgment in favor of the plaintiff for 
energy that had been supplied by it to the defendant pending 
the litigation and from September 1, 1911, to February 1, 1913; 
and also reserved in said decree the power to make such other 
and further orders in reference to payment for energy in the 
future as might be deemed proper. This decree was affirmed 
by the Circuit Court of Appeals, and the application of the 
defendant to the Supreme Court of the United States for a 
writ of certiorari was denied. 

On July 12, 1916, the defendant filed its petitoin for a dis- 
solution of the injunction, and on August 8 the plaintiff filed its 
answer to the defendant’s petition and asked for a decree 
against the defendant for the amount due and owing to the 
plaintiff by the defendant for electrical energy supplied to the 
defendant since February 1, 1913, which amounted to $229,- 
584.79. 

A considerable part of the opinion dwelt on the question of 
whether a judgment payable in installments would impair the 
lien of the winning company on the properties of the defeated 
corporation, and after citing both Federal and Alabama cases 
the jurist was firm in the conviction that the lien would be 
maintained until the entire judgment had been paid. 

Under the decree of Judge Clayton, the traction company 
must pay $25,000 on January 12, and $11,000 on the twelfth 
of each succeeding month until the full amount, with interest, 
has been liquidated. 





MEETING OF NEW ENGLAND SECTION 
NATIONAL ASSOCIATION OF 
ELECTRICAL INSPECTORS. 


National Electrical Safety Code and Grounding of Alternating- 
Current Secondary Systems to Be Discussed at 
Winter Meeting on January 10. 

The Western New England Section of the National Asso- 
ciation of Electrical Inspectors will hold its regular winter 
meeting in the City Hall, Northampton, Mass., on January 
10, 1917, starting at 10:00 a. m. The principal feature at the 
morning session will be an open forum on “The National Elec- 
trical Safety Code,” which will be presented by W. J. Can- 
ada, of the Bureau of Standards, Washington, D. C. E. A. 
Braddell will preside during the forum. 

An exhibit of the methods used by several inspection de- 
partments for keeping their inspection records will be made 
during the meeting. 

At the afternoon session William H. Blood, Jr., insurance 
expert of the National Electric Light Association, will discuss 
the question of “The Grounding of Alternating-Current Sec- 
ondary Distribution Systems.” W. K. Tuohey, of Springfield, 
Mass., first vice-president of the National Electrical Contrac- 
tors’ Association, will preside during this session. 

At the close of the afternoon session there will be an ex- 
executive session for members of the Western New England 
Section. 


THE ELECTRICAL MAN’S RESPONSIBILITY TO 
HIS COUNTRY. 


H. M. Byllesby Points Out Importance of Preparedness to 
Electric Club-Jovian League of Chicago. 

H. M. Byllesby addressed the Electric Club-Jovian League 
of Chicago, at its weekly luncheon December 28, at the Hotel 
Sherman, on the above subject. A large audience applauded 
his remarks on the need for preparedness, in the course of 
which he said: 

“If the perils to our country, now so ominously emerging, 
are overcome it will be because we citizens calmly and with 
spiritual uplift immediately consecrate ourselves to that serv- 
ice to the state which each of us are best able to discharge. 
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In this rising to the defense of our beloved country, which 
has showered so many opportunities upon us, the electrical 
man must be, and naturally will be, a factor of the first im- 
portance. The electrical man has had an experience of unique 
value which he can place at the disposal of his country. Mod- 
ern defense against aggression, and modern war itself, re- 
sembles previous periods and conditions only in the funda- 
mentals of devotion and inflexible resolve, of physical fitness 
and heroism; in all other details it has become a matter of 
headwork, of the closest kind of mental concentration, and 
application of engineering, and largely electrical engineering 
—a matter of resource and adaptation of means to an end. 
The electrical man, imbued with the inspiration of his great 
achievements and the inspiriation he has inherited from the 
great founders and leaders of the industry, is peculiarly pre- 
pared for his share in the defense of his country.” 





ARRANGEMENTS FOR PITTSBURGH MEETING 
OF AMERICAN INSTITUTE. 


Subject of Braking Electric Vehicles by Regeneration to Be 
Discussed—Inspection Trips Planned. 


The American Institute of Electrical Engineers will hold its 
next meeting in Pittsburgh on January 12, 1917, with head- 
quarters at the Fort Pitt Hotel. 

Following the policy adopted a short time ago, the Institute, 
instead of confining its session to one annual meeting during 
the year, has decided to hold several meetings at stated in- 
tervals in various parts of the country. 

The Pittsburgh meeting will be devoted to a discussion oi 
“Braking Electric Vehicles by Regeneration,” using the energy 
generated on down grades to apply brakes to the vehicles. 

The paper on this subject will be presented by R. E. Hell- 
mund of the Westinghouse Electric & Manufacturing Com- 
pany. The meeting will be presided over by Harold W. Buck, 
of New York City, president of the Institute. , 

Several hundred delegates are expected to attend. The 
morning will be devoted to a meeting of the Board of Direc- 
tors of the Institute, and the afternoon to an excursion to the 
various industrial plants in the Pittsburgh district. The ses- 
sion of the Institute will be held in the English Room of the 
Fort Pitt Hotel, in the evening, preceded by an informal 
dinner. 





ELECTRICAL SUBJECTS AT AMERICAN ASSO- 
CIATION FOR ADVANCEMENT OF 
SCIENCE CONVENTION. 


Numerous Interesting Papers Discussed at the Annual Meeting 
in New York City. 


At the annual meeting of the American Association for 
the Advancement of Science, which was held in New York 
City, December 26 to 30, one day was devoted largely 
to a discussion of electrical topics. Among the interest- 
ing papers presented at this session, which was held on 
December 29, were the following: “Independent Labora- 
tories in the Engineering Industries,” by Clayton H. Sharp, 
Electrical Testing Laboratories, New York City; “The 
Engineer and the Newspaper,” by Henry A. Wise Wood, 
New York City; “A Study of the Relation Between Ten- 
sion and Magnetic Permeability,” by Prof. J. T. Rood, 
Lafayette College, Easton, Pa.; “Considerations on the De- 
sign of Air-Core Transformers,” by Prof. Walter L. Up- 
son, Union College, Schenectady, N. Y.; “State Engineer- 
ing Experiment Stations and Government Promotion of 
Industrial Research,” by P. V. Stephens, New York City. 

A session was held at 8:30 p. m., on Detember 29, the 
subject of which was the “Inter-Relationship of Engineer- 
ing and Pure Science.” This session was held under the 
auspices of the American Society of Civil Engineers, Ameri- 
can Institute of Mining Engineers, American Society of 
Mechanical Engineers and American Institute of Electrical 
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Engineers, and representatives from each organization de- 
livered addresses. 

Following this session there was a reception in the En- 
gineering Societies Building, tendered by the combined 
associations, followed by a dance. 

The usual exhibition of scientific apparatus and results 
was held in conjunction with the convention at University 
Hall, Columbia University. The Bureau of Standards had 
a very interesting exhibit of rare-gas and vacuum lamps and 
also a small metric exhibit. Other exhibits of electrical 
interest were maintained by James G. Biddle, General 
Electric Company, Research Laboratory of the Eastman 
Kodak Company, Leeds & Northrup ‘Company, Nela Re- 
search Laboratory of General Electric Company, and the 
Western Electric Company. 





New York Edison Company Presents Christmas 
Tree to City. 


For the second consecutive year, the New York Edison 
Company has added to the joy of thousands of children 


New York Edison Company’s Overhead Christmas Tree. 


living in the vicinity of its Forty-second Street offices 
by installing a handsomely decorated tree in front of its 
offices. The tree is about 50 feet high and is on a special 
balcony built over the entrance to the company’s display 
room. Hundreds of incandescent lamps, of various colors 
are used to decorate the tree which can be plainly seen 
for several blocks. 





The Manufacture of Steel.—In the large hall of the 
Classical High School, Lynn, Mass., on December 20, T. N. 
Speller delivered a lecture on the “Manufacture of Steel 
from the Ore to the Finished Product,” before the Lynn 
Section, American Institute of Electrical Engineers. After 
a brief discussion of the history of iron and steel the speak- 
er was enabled, by means of motion pictures, to give a 
graphic idea of the various processes of mining and ship- 
ping ore, and mill manipulation of iron and steel, the color 
effects in blast furnace work in making tubing, etc., being 
very realistic. Mr. Speller is metallurgical engineer of the 
National Tube Company, and was the originator of many 
special processes, one of which is known as “Spellerizing.” 
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CHANGES IN ELECTRICAL RULES. . 


Standardization Rules of the American Institute of Electrical 
Engineers Have Been Revised. 


A revision of the Standardization Rules has been made by 
the Standards Committee and adopted by the Board of Direc- 
tors of the American Institute of Electrical Engineers. Many 
of the changes are inconsequential, but all cases in which the 
substance of a rule has been altered are noted below. 

The principal addition to the rules consists of five sections 
relating to the rating of automobile propulsion motors and 
generators, numbered 835 to 839. Such machines shall be 
given a continuous rating, expressed in kilowatts output avail- 
able at the shaft at specified speed and based upon a tempera- 
ture rise, on a stand test and with motor covers arranged as 
in service, 15 degrees by thermometer or 25 degrees by resis- 
tance, above those allowed for stationary machinery. When 
such machines are of low voltage, brush-contact losses must 
be determined experimentally for the type of brush used. 
No single standard period for short-time ratings is recom- 
mended. 

Section 386A constitutes another addition. In an inclosed 
machine the limiting observable temperature and the limiting 
observable temperature rise shall be taken as five degrees 
centigrade higher than in Table IV. This is in recognition 
of the lesser difference between the hottest spot and the 
observed temperature in an inclosed machine. It does not 
apply to semi-inclosed, separately ventilated or self-ventilated 
machines. 

The sections on meters and instruments contain some new 
definitions, including reactive volt-ammeter, demand meter, 
integrated-demand meter and lagged-demand meter. Torque 
shall be expressed in millimeter-grams. Instrument errors 
shall be expressed in percentage of the full scale reading. 
The definition of crest voltmeter has been altered so that it 
applies only to instruments calibrated to read root-mean-square 
value of the sine wave having the same crest value, and not 
to instruments indicating the actual crest or maximum value. 

Section 275 has been amended so that the kilovolt-ampere 
rating of alternators and transformers is no longer to be 
amplified by stating the corresponding kilowatts. 

For machines operating under specified duty cycles, 15 min- 
utes has been added as one of the standard durations of 
equivalent tests. (Section 285.) 

In tests for temperature rise, the minimum limit of desirable 
ambient temperature has been changed from 20 degrees to 
15 degrees centigrade. (Section 320.) 

In temperature measurements by resistance, a correction 
shall be applied to transformers of 240 kilovolt-amperes or less, 
amounting to one degree for each minute between the instant 
of shutdown and the time of final temperature measurement, 
provided this interval does not exceed three minutes. (Sec- 
tion 348.) The measurement of temperature by resistance, 
where joints and connections fotm a considerable part of the 
total resistance of a low-resistance circuit, may be applied only 
to transformer windings. (Section 350.) 


Efficiency and Losses. 


Several changes are to be noted in the sections dealing with 


Efficiency and Losses. In calculating plant or system efficiency 
it may be desirable to calculate the losses in each individual 
machine or part of the system at its actual temperature. These 
losses may be different from the losses at 75 degrees centi- 
grade, which is the standard temperature of reference for 
all efficiency guarantees (Section 421). 

The efficiency specified for alternators and transformers 
shall be the ratio of kilowatt output to kilowatt input at the 
rated kilovolt-amperes and power-factor (Section 430). 

In considering the losses to be taken account of in syn- 
chronous motors and generators, brush friction and brush- 
contact loss are not negligible in the case of machines with 
revolving armatures (Section 441). 
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Core loss in a rotating machine is to be determined with an 
excitation such that the terminal voltage corresponds to the 
calculated internal voltage for the load- under consideration 
(Sections 452 and 453). 

The procedure for determining stray load losses in induc- 
tion machines, as given in Section 459, has been amended. 
With the rotor removed, measure the power input to the stator 
with different values of current at the rated frequency. The 
curve plotted with these values gives the combined /*R and 
stray load losses due to eddy currents in the stator copper. 
Deduct the /*R loss determined from the resistance, and the 
remainder will represent the stray load losses corresponding 
to the currents. While this method is not accurate 
for some types of motors it usually represents a sufficiently 


various 


good approximation. 
Dielectric Strength. 


In tests for dielectric strength of all standard devices pro- 
duced in large quantities for which the standard test pressure 
is 2,500 volts or less, a test pressure applied for one second 
20 per cent higher than the one-minute test pressure will be 
satisfactory (Section 485A). 

In Section 507, giving exceptions to the standard test voltage 
for the field windings of synchronous machines, the limit of 
excitation voltage between 5,000 and 8,000-volt tests for open- 
circuit series windings has been changed from 250 to 275 
volts. 

Another exception has been added, applying to meters and 
instruments, for which no test voltages are specified (Sec- 
tion 510A). 

In Table IX, Section 540, giving sphere-gap spark-over volt- 
ages, the gap for 30 kilovolts with spheres 62.5 millimeters in 
diameter has been changed from 13.5 to 14.1 millimeters. 


Transformer Connections. 


The rules for marking transformer leads have been changed. 
In single-phase transformers having three or more windings, 
the high-voltage leads shall be marked AB, AA BB, etc., 
and the low-voltage leads XY, XX YY, etc. (Section 604.) 
All tap connections which are not brought outside the trans- 
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former case shall be marked serially with numbers only, 
Where tap leads are brought out of the transformer case 
they shall be given the letter designation together with a sub- 
script indicating the relative position of the tap, as X; (Sec- 
tion 605). For transformers having six-phase secondaries the 
primary leads should be lettered A, B, C, and the secondary 
leads U, V, W, X, Y, Z. In three-phase transformers the 
letters should be so applied to the transformer terminals that 
if the phase sequence of voltage on the high-voltage side js 
in the order A, B, C, it is in the order X, Y, Z, on the low- 
voltage side (Section 608). 


Miscellaneous. 


Sections 623 to 630 inclusive, giving information to be placed 
on rating plates of machines, have been dropped. 

Table XIII, Section 655, giving the stranding of flexi! 
cables, has been altered and enlarged. Section 657 has been 
added, reading as follows: The lay of any layer of wires 
of a cable or strand shall not exceed 15 times the pitch diam- 
eter of that layer. The lay of any layer of strands of rope- 
lay cables shall not exceed 12 times the pitch diameter of 
the layer. : 

In testing insulation resistance of insulated conductors, the 
conductor should be negative to the sheath or water in which 
it is immersed (Section 692). This rule formerly required it 
to be positive. 

Sections 859, 861, 862 and 896, dealing with Illumination, 
have been dropped. So has Section 1029 in the appendix, on 
the rating of radio transmitting sets. 





Indiana New-Business Committee Meeting. 


The first of two meetings to be held by the New-Business 
Committee of the Indiana Electric Light Association dur- 
ing 1917 will be held in Muncie, Ind., on January 23. It is 
expected that the subject of electric cooking will be given 
prominence on the program, particularly the plans for the 
propdsed state-wide electric-range campaign. 

O. M. Booher, of Kokomo, Ind., is chairman of the com- 
mittee. 





Notable Flood Lighting in Minneapolis 


The above illustration shows the flood lighting of Gateway Park Building which is situated at what might be termed the 


entrance to the city of Minneapolis, 


not lend itself to flood lighting, although the effect, as shown, . 
neapolis General Electric Company and was first turned on during America’s Electrical Week. 


at least so far as the Union Depot is concerned. As will be noted, the architecture does 
is extremely pleasing. The installation was made by the noe 


Members of the Park Bo 


of Minneapolis were very much pleased with the installation and undoubtedly other public structures in the city will be similarly 


lighted. 
had photogr 


As a Christmas remembrance to members of the Board and the mayor, the Minneapolis General Electric Company 
aphs of the installation taken and framed which were presented to each member on Christmas morning. 
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I—TRUNK LINES OPERATED AS SUCH 
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ston & Maine 
Anaconda & Pacific. 

ov * an Northern 
icago, Milwaukee & St. Paul...... 


rand Trunk 
at Northern 
ig Island 
ee ee eee 
y York Central & Hudson River... 
w York, New Haven & Hartford... 


New York, Westchester & Boston.... 
Norfolk & ‘Western 
Pennsylvania 


ee 


‘kane & Inland Empire 








NN NS 6.5 6.4. 80 6-00 BOSS dicle nd 
Hoosac Tunnel 
i ane va & Ale.e 080 Se Oem 0 ah 
er ere 
ns ng on ehickén bse enes 
I ss new tc cb aecueeem 
Rochester-Mt, Morris... .. 2... .ccccsceecs 
St. Clair Tunnel........... 
Cascade Tunnel 
New York-Long Ieland............ceseee- 
Detroit River Tunnel 
New York-Croton-North White Plains 
Woodlawn-New Haven................... 
Stamford-New Canaan 
Harlem River-New Rochelle 
Providence-Fall River.................++:. 
Nantasket-Pemberton 
Port Morris-White Plains................. 
is 6 ood H66mie sb.0 eke 'w 
Camden-Atlantic City 
New York-Newark 
Philadelphia-Paoli 
Oakland-Berkeley. . 
Portland and vicinity . 
Spokane-Moscow, etc 
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AC 11000 
DC 2400 
DC 2400 
DC 3000 
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AC 11000 
AC 3300 
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DC 650 
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II—ELECTRIFIED ROADS OPERATING AS INTERURBANS 
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Centerville, Albia & Southern 
Charles City Western 
Chicago, Aurora & De Kalb 
Chicago, Burlington & Quincy 
Cincinnati, Georgetown & Portsmouth 
Cripple Creek & Colorado Springs. ... 
(Colo. & Southern) 
Denver & Interurban 
(Colo. & Southern) 
Evansville, Henderson & Owensboro. . 
(Ellinois Central) 
iverett Railway, Light & Water..... 
(Northern Pacific) 
Fort Dodge, Des ee & Southern.. 
Hull Electric Co. . 
(Canadian Pacific) — 
Huntington Railroad. . 
(Long Island) 
International Railway 
(Erie Railroad) 
lamestown, Westfield & Northwestern 
London & Port Stanley. 
Marvland Electric.............. 
(Annapolis Short Line) 
Michigan Railway 
(Michigan Ceptral) 
Montreal & Southern Counties....... 
(Vermont Central) 
New York State Rys. (Oneida Line) . 
(New York Central) 
a 6:6 Pons acesguns 
NO vesch es ceces cae ee sa 
CE I ca ec ko duietissciscnane 
(Columbus & Lake Michigan) 
Poughkeepsie City & Wappingers Falls 
(Cent. oan England) 

Rook Island Southern 
(C. R. I. & P.) 
Salt Lake & Ogden 
Southern Oregon Traction 
Ve 5 an5 aN suv dian 548 0 0.005 

(Southern Pacific) 
Washington & Old Dominion 
Washington, Baltimore & Annapolis. . 





(Baltimore & Ohio) 
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Charles City- Marble Rock (Iowa) 
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Deadwood-Pluma (8. D 
| oe men Sone hag SESE 
Cripple Creek-Colorado Springs 





PROP IOMIE .< o'n.0 cee cceseeteccésesces 
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CURED. ook cece tccccessennes 
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Buffalo-Lockport 


Jamestown-Mayville.............seeeee: 
London-Port Stanley (Ont.)............... 
Balmaewe-ARRABONS. 20... cc cccccccescees 
Battle Crook-Allegam...... sc cc cccccccsess 
Pe Pee ee eee 
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Niagara Falls 


Norfolk-Virginia Beach 
Lima-Defiance 


Poughkeepsie-Wappingers Falls........... 
Monmouth-Galesburg...............-++6- 
Davenport-Rock Island 
Salt Lake-Ogden 
Medford-Jacksonville 
Visalia-Red Bank 


Washington-Great Falls.................. 
Annapolis Junction-Annapolis............. 
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III—ELEVATED RAILROADS 
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Brooklyn Elevated.........+.....+.- I i Gg ciae wo RR dmkeedane ea 600 2 EE, Se ee 
Chicago & Oak Park................ BS. 2 Gini isola o Lichinw ho Wan ye waeOanawe DC ge oe RN Se ee ee 
Manhattan Elevated................ IN Se 6.4c ow in a0 ae Waa De a Meta DC a Serer Mitts aval cadeaws oe 
Metropolitan, West Side............. Ns bs ses dates ee ewet HUM Ree Oee es DC ep eae Sey Aes an ae 
South Side Elevated................ RS Aer ee yn re DC Ve Sere — eS ee ee 































*All the alternating-current roads (designated by AC) operate at a frequency of 25 cycles on the single-phase system, except the Great 
which is 25 cycles 3 phase, and the Visalia Electric, which is 15 cycles single phase. 
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Lighting a Large Motion-Picture Studio 


Unique Features of the Artificial Lighting System, Par- 
ticularly the Convenient Movement, Adjustment and 
Control of the Various Lighting Equipment Units 


By J. HOWARD SANDIDGE 


OME interesting features are embodied in the recent in- 

stallation of a complete artificial lighting system in the 

new studio of thé Rothacker Film Manufacturing Com- 
pany, Chicago, especially in the methods used for control and 
handling of the lighting equipment. These are described in 
this article with special reference to their electrical signifi- 
cance. 

The studio is of the type now nearly standard and resembles 
a long hall, its dimensions being 125 by 52 feet with about 
25 feet clear height. “Sets” or “stages” are built along one 
side of the studio, the maximum number in this case being 
five or six, and are photographed from the other side of the 
studio. 

Lighting Requirements. 


“Top” light must be furnished from above each set and 
“side” illumination from the sides and front of the set. Flexi- 
bility of light effects is absolutely essential, both with respect 
to top and side light; in fact, it must be possible practically to 
mold the illumination into the set in much the same manner 
that a founder fills the crevices of a pattern with sand. 





In addition to this primary requirement, the various light 
effects must be quickly and simply attainable, and the whole 
lighting equipment must be movable along the length of the 
studio, to furnish light for sets which have been constructed 
while the action in others is being photographed. 


General Scheme of Lighting. 


The overhead structure adopted for this purpose consists 
of a double-girder crane, running on tracks supported by the 
side walls of the studio and spanning the 52-foot width of 
the building. The two girders of the crane are separated 
26 feet 6 inches, but are rigidly fastened together by a series 
of I-beams, parallel to the length of the studio, from which 
the overhead lighting equipment depends. The whole crane 
system moves on four flanged wheels, at present by hand-op- 
erated continuous chain and gear mechanism, although pro- 
vision is made for electrical traverse. 

Overhead, top or skylight effect (see Fig. 1) is obtained 
from five rows of “skylight frames,” each frame consisting 
of eight 50-inch automatic-starting mercury-vapor tubes with 
porcelain-enameled reflectors to direct the illumination down- 


- ——— 


} 


Wl 


eee ee ee 





Fig. 1.—Close View of the Mercury-Vapor-Tube Lighting Equipment in Rothacker Film Studio. 
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Figs. 2 and 3.—General Views from Opposite Corners, Showing Crane and Mounting of Lighting Equipment. 
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ward. The back row, that is, the row over the rear of the 
set and farthest from the camera, has three frames (24 tubes), 
the second row four frames, the third three frames, the fourth 


Fig. 4.—Four Inverted T-Bar Working Conductors on Ceiling and 
Special Sliding Collectors on Crane. 


row three frames 
two frames. 

These frames ordinarily slant away from the camera and 
toward the set, forming a practically continuous plane at an 
angle with the floor (see Figs. 1 and 2). However, they are 
not supported rigidly in this position and may, by a simple 
crank and cable device on each row, be raised, lowered or 
changed in angle with respect to the floor. In addition to 
this movement all rows of frames, excepting the second, may 
be moved on the crane itself, in the line of its travel, to a 
point where either end frame of any row will assume a posi- 
This is necessary to facilitate photo- 
graphing diagonally studio. The rows are sup- 
ported on ball-bearing roller hangers which traverse in tracks 
clamped to the bottoms of the I-beams extending from girder 
to girder and are easily movable by simple rope loops extend- 
ing to the floor at the front corner of the crane. 

Side illumination is furnished by lamps on stands, 15 outfits 
Four of these are equipped with eight 50- 
inch mercury-vapor tubes each, three with nine each and two 
with four each, the remaining six being 30-ampere arc lamps. 
All of this apparatus is equipped with ball-bearing rollers 
or casters for easy movement on the studio floor and is sup- 
to be hereinafter described. 


(one has five tubes only) and the fifth row 


tion past the side girder. 
across the 


being used in all. 


plied with current in a novel way, 


Main Electrical Supply System. 


is delivered into the building from the Common- 
Company’s three-phase 220-volt distribution 
mains, and is conducted to two 50-kilowatt motor-generator 
sets located in the rear of the starters for 
which are placed at the rear end of the studio proper. These 
sets generate 110-volt direct current which, after passing 
through a simple switchboard next to the motor starters, is 
conducted through two heavy main circuits to the ceiling of 
the studio, where each of the four cables is connected to a 
3.5 by 3.5 by 0.5-inch inverted T-bar of structural steel. Phese 
four conductor bars, properly insulated, run on 12-inch centers 
down the entire length of the studio and supply current for 
the crane. 

Extending upward from the crane and pressing on the bot- 
tom surfaces of the inverted T-bars are four sets of special 


Energy 
wealth Edison 


basement, the 
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sliding collectors (Fig. 4) from which the current passes into 
cables extending into the main switch box (Fig. 5) on the 
platform of the crane. 


Arrangement of Branch Circuits. 


In this box is located all the control and protective appara- 
tus for the various groups of lights. Each of the two main 
circuits first passes through a 400-ampere remote-control 
switch and thence to a distribution and fuse board. The two 
fuse boards are located at the sides of the box and feed their 
circuits toward the center of the box, one supplying energy 
for all overhead lights and one for all floor lights; see Fig. 6 
for the general scheme of wiring. 

Fifteen circuits of No. 8 conductors from the overhead- 
light board pass through the same number of 60-ampere re- 
mote-control switches and directly out of the back of the box, 
each terminating directly above the skylight frame which it 
supplies, while from the floor-light board 15 circuits of No. 6 
conductors lead through an equal number of similar switches 
and thence out of the box to the flanges of the girders. The 
box is so placed that the.conduits issuing from it extend di- 
rectly to their various terminations, being supported on the 
tops of the I-beams which carry the rows of overhead lights. 

Each bank of overhead lights is fed through a stage cable 
which is spliced to the conductors of each circuit inside of 
the terminating conduit fitting above the skylight frame, 
enough slack being left in the cable to permit the moving of 
the row of skylights. These cables each lead into a small fuse 
box located on top of the board which supports the auxiliaries 
for the group of tubes that the cable feeds. Each lamp is 
protected by two plug fuses and current is fed through two 
No. 14 wires in loom from the fuse box to the auxiliary. 
Each tube is fed with current from its auxiliary through extra 
flexible duplex conductors, enough slack being provided to 
permit the tube frames to be raised, lowered, or adjusted in 
angle. 

The floor-light circuits extend in conduit from the back of 
the large switch box to the outer bottom flanges of the main 
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Fig. 5.—Main Switch and Fuse Box on Platform of Crane, Including 
Two Main and 30 Branch Circuit Switches, all Remote-Controlled. 


girders, eleven outlets being provided on each girder. These 
outlets are spaced conveniently along the length of the girders, 
each supporting a length of stage cable sufficient to permit 
any floor light into which it is plugged to be moved over 20 
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Fig. 6.—Wiring Diagram for Lighting of Rothacker Film Studio, Chicago, Ill. 








PNQQNUUEGUNOQUOOGUOUATOONAAAAEOEGNAUAGELANLITTT MMM TT CTT IONDUNQUOADENY NOQUAUCENONQOUOCONNAUOOENOAAOUUEGSOOAOUGAAOAAUUENSOOOUOEALANU ON GAGUAA AEA NU ANNAN MM 











feet in any direction on the floor. The cables terminate in 


uniform connectors, as shown in Figs. 2 and*3, which normally 
hang about 10 feet from the floor, high enough to clear the 
wings of the stage setting, being elevated to this height by 
weights. 


counterbalance All floor lights have similar re- 











Fig. 7.—Lighting Control Panel with 32 Momentary-Contact Con- 
trol Switches and Pilot Lamps, Rothacker Studio. 


ceptacles into which any one of the hanging cable connectors 
may be plugged. The cable connectors are pulled down by a 
short rod with a suitable claw and are counterbalanced heavily 
enough to take up all slack in the cable and to rise smartly 
to their normal position after being disconnected. 

Fifteen floor-light circuits supply 22 outlets by operating 
seven outlets on each girder over the rear of the stage in 
multiple, each cable termination being permanently marked 
“multiple,” and having its take-up device interconnected me- 
chanically with the other termination of the same circuit, so 
that only one of each multiple pair of cables may be pulled 
down for use. The photographic requirements for floor lights 
at the rear of the stage further the practicability of this 
arrangement, as the light sources are almost universally neces- 
sary from only one side of the set at a time. 


Control of Lights. 


Control of all lights, both floor and overhead, is centered 
in a small box or panel (Fig. 7) at the front of the set, which 
is rigidly by structural-steel members from the 
crane, as shown in Figs. 1 and 2. The face of the box is 
27 by 31 inches and consists of brass push-button switch plates. 

Thirty-two momentary-contact push-button switches are ar- 
ranged in the box so as to form a sort of diagram of the 
lighting equipment. The 15 overhead skylight frames are con- 
trolled by switches that are symmetrically grouped in the 
center of the box, each row of frames having a correspond- 
ing number of switches, the switches having the same relative 
position as the skylights on the crane. The switches con- 
trolling the hanging cables for floor lights are arranged along 
the sides of the small box in the same order that their cor- 
responding cables are located on the crane girders. 

Each plate is engraved with a number which is permanently 
duplicated on the fuses of its circuit, on its remote-control 
switch, conduit and skylight frame or floor-cable termination. 
Seventy-two No. 14 wires are carried in four conduits from 
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this control box to the main switch box and furnish control- 
circuit connections to the remote-control switches and also 
supply current for the pilot or tell-tale lamp which accom- 
panies each momentary-contact switch. 


Advantages of System. 


The whole system is designed to make as efficient as possible 
the various studio lighting operations and to yield the maxi- 
mum of flexibility from the equipment installed. To the studio 
manager it presents the following very desirable features: 

First, complete control of all lights, always located at the 
front of the set being photographed. This control is further 
of a nature suited to the character of the men who operate 
it, having no exposed current-carrying parts and requiring the 
manipulation of simple push-button switches only. It places 
the use of current under the direct supervision of the producer 
and director and makes it easy for either to economize on 
current. 

Second, it provides for the safe moving, from set to set, of 
the whole lighting equipment except floor stands at one opera- 
tion. 

Third, it provides instant accessibility of current for all 
floor lights, and yet clears the floor entirely of all stage cables, 
which under other conditions may impede access to the set, 
are constant sources of danger due to the liability of actors 
tripping on them, and are subject to much depreciation when 
laid and dragged along the floor. 

Fourth, it practically doubles the efficiency of the electrician 
in charge of the studio, as it releases him from having to re- 
main beside a fixed switchboard awaiting orders to turn on or 
off the lights, and permits him to be actively employed in caring 
for the equipment while it is in operation, while eliminating 
the annoyance and uncertainty involved in the transmission 
of orders to him from the director, sometimes located at the 
other end of a busy and noisy studio. 

Under operation this system is proving to be exceptionally 
free from trouble, although it has been used frequently by 
persons entirely without electrical training, and has been found 
to expedite greatly the studio work. 

The system was designed and its installation supervised by 
the author, acting as consulting engineer for the owners. The 
electrical wiring and installation was done by the Pierce Elec- 
tric Company, Chicago. The larger apparatus was supplied 
by the following firms: Mercury-vapor lamps, Cooper Hewitt 
Electric Company, Hoboken, N. J.; arc lamps, Chicago Stage 
Lighting Equipment Company, Chicago; motor-generator sets, 
Ideal Electric & Manufacturing Company, Mansfield, O.; 
motor-generator panel, Kohler Brothers, Chicago; remote- 
control switches, Palmer Electric & Manufacturing Company, 

3oston; cable connectors, Kliegl Brothers, New York; crane 
and ironwork, South Halsted Street Iron Works, Chicago; 
current collectors, Pawling & MHarnischfeger Company, 
Milwaukee, Wis. 





New York Telephone Situation to Be Investigated.—A re- 
port has recently been submitted to William A. Prender- 
gast, comptroller of the city of New York, carrying out 
his request that a comprehensive analysis be made of the 
entire telephone situation in all the city departments, in- 
cluding the question of whether or not the city is receiv- 
ing from the telephone and subway companies adequate 
duct space in the subway for the proper installation of its 
fire, police and other departmental wires and cables. 





United States Radio Development.—A meeting of the In- 
stitute of Radio Engineers was held in New York on January 
3 in the Engineering Societies Building, at which Robert H. 
Marriott presented a paper entitled “United States Radio De- 
velopment.” Mr. Marriott gave a rather complete history of 
the development of radio communication and of various allied 
subjects in the United States. The paper provoked consid- 
erable discussion. 
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Distribution System 


A Brief Description of the Generating Equipment, and Feeder, 


Transmission and Distribution Systems, 


Together with 


Data on the Service Given by the Detroit Edison Company 


o 


HE extent to which a central-station company’s service 
T may be extended, not only in customers served, but in 

territory served, is exemplified by the Detroit Edison 
Company’s system. Operating in a city which has the reputa- 
tion of being the most prosperous of all our great American 
cities and which, with an unparalleled increase in population 
and industrial plants within recent years, entertains well- 
founded expectations of becoming the third city in size in the 
United States, the demand upon its generating equipment and 
distribution system has necessitated extensions that have taxed 
the company’s facilities for making them. Keeping abreast 
of such a rapidly growing city involves extension problems 
of no small magnitude. 

The residental service installations made during the past few 
years give an indication of the growth of the company’s busi- 
ness. In 1912 there were about 10,000 installations, which has 
been increased steadily, until at the close of this year the 
figure has reached 20,000. The growth of the power business 
has been correspondingly rapid. 

Despite the rapid increases in service provided in the 
city of Detroit alone, the extension of the company’s lines to 
suburban territory has resulted in the building up of a distribu- 
tion system which serves the major portion of the territory 
north and west of. Detroit within a radius of 45 miles of the 
city. This system, including that part within the city of De- 
troit, is composed of over 1,600 miles of overhead transmis- 
sion lines, supplemented by 119 miles of underground conduit, 
and forms a network which covers in a thorough manner the 








territory served. Extensions of the overhead transmission 
involved the installation of over 4,000 poles during 1915, the 
majority of these being 35 and 40-foot northern white- cedar 
poles with seven-inch tops, the remainder being longer poles 
of the same kind for special work. In 1916 over 5,000 poles 
were added to the system. 

Generating Equipment. 


The two most important power stations in the Detroit Edi- 
son Company’s system are at Conners Creek and at Delray. 
The former is located on the Detroit River about four miles 
up river from the center of the city and in it are installed two 
20,000-kilowatt steam-turbine units generating three-phase 
alternating current at 4,600 volts and 60 cycles. The Delray 
power houses, of which there are two, located about four miles 
down stream from the city, contain four 8,000-kilowatt, three 
14,000-kilowatt and one 15,000 kilowatt steam-turbine units, 
which generate alternating current at the same voltage as those 
at Connors Creek. 

The company also operates steam power plants at Mt. 
Clemens and Pontiac, Mich. The former plant contains one 
500-kilowatt steam turbine unit, which generates three-phase 
alternating current at 2,300 volts, 60 cycles. The plant at Pon- 
tiac is leased. It contains two 600-kilowatt and one 100-kilo- 


watt alternating-current generators direct-connected to 
Corliss engines. Generation is at 2,300 volts, three-phase, 
60-cycle. 


There are three hydroelectric plants, all located on the 
Huron River. The Argo plant is in the city of Ann Arbor and 
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Maps of the Detroit and Suburban Districts of the Detroit Edison Company, Showing the Extensive Distribution System, Which Serves 


a Great Part of Southeastern Michigan. 























24 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


contains one 450-kilowatt, 650-volt, direct-current, vertical-type 
and a 625-kilowatt, 2,300-volt, alternating-current, 
three-phase, vertical-type generator. The Barton 
power house, two miles northwest of Ann Arbor, contains one 
500-kilowatt and one 1,000-kilowatt, 2,300-volt, alternating-cur- 
rent, three-phase, vertical-type generators. In the 
Superior plant, six miles southeast of Ann Arbor, there are 
installed one 250-kilowatt and one 450-kilowatt, 2,300-volt, al- 
ternating-current, 60-cycle, three-phase, vertical-type gener- 


generator, 
60-cycle, 


60-cycle, 


ators. 

The total rated capacity of all the power plants is about 
135,000 kilowatts. Several additions to the generating equip- 
ment are being made, chief among which is the installation 
20,000-kilowatt: turbogenerator in the Connors Creek 
plant. The company plans the erection of a third power 
house at Delray to contain four 50,000-kilowatt units, the 
which will be installed in 1917. 


of a 


first of 


Substations. 


The territory served by the Detroit Edison Company is 
divided into two parts—the Detroit district and the suburban 
district. 

In the Detroit district there are 20 substations, including 
three remote-controlled automatic rotary stations. These sub- 
stations contain converting machinery for feeding the street- 
railway system, the capacity being 15,500 kilowatts; and for 
feeding the downtown direct-current system, the capacity being 
29,520 kilowatts. They also contain transformers for feeding 
the 2,300-volt lighting system and the 4,600-volt power system. 
Those for the lighting system have a capacity of 45,990 kilo- 
watts, and those for power system 75,600 kilowatts. There 
are some power lines that are fed direct from the stations. 

In the substations, including 
nine outdoor substations. These have a transformer capacity 
of 21,685 kilowatts, and contain converting units for feeding 
electric-railway lines, their capacity being 9,500 kilowatts. 

The 57 substations are interconnected by a network of 4,600- 
volt and 23,000-volt trunk and tie lines, substantially as shown 
in the accompanying map of the company’s system. 


suburban territory there are 37 


Distribution. 


one—the 
and the 


Detroit is divided into two districts, 


being served with direct current, 


The city of 
downtown section- 
other—the remaining part of the city—being served with alter- 
nating current. 

The direct-curent distribution system consists of a network 
of 120/240-volt, three-wire mains fed at numerous points by 
underground lines from the scattered 
throughout what is called the direct-current district. A large 
part of the direct-current system is underground, this 
district includes practically all of the central business section 
covering an area of nearly four square miles. 
Detroit 


various substations 


since 
of the city, 


550 volts is also furnished to the 
converters or motor-genera- 


Direct current at 
United Railways through 


tor sets. 


rotary 
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Miles of overhead transmission lines 
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The alternating-current distribution system consists of 2,300- 
volt lighting circuits, 4,600-volt power lines and a number of 
street-lighting circuits. 

The Detroit district outside of the direct-current district js 
at present divided into 66 lighting districts, each fed from a 
2,300-volt single-phase lighting circuit. The standard equip- 
ment for each lighting circuit consists of a 200,000-circular- 
mil, three-conductor cable (two conductors being in parallel) 
from the substation connecting with an overhead feeder of 
two No. 0000 B. & S. gauge wires. The feeder is run to a 
point near the center of a lighting district and is there tied to 
the network of primary mains. Transformers with a ratio of 
2,200-127/254 volts are used to step down the voltage for 
The secondary mains, wherever it is 


secondary distribution. 

















Transmission Line Leading from Highland Park Substation. 

This line consists of two 2,300-volt circuits, two 4,600-volt pow- 
er circuits, two 2,300-volt feeder circuits, one 2,300-volt tie line, 
one 110/220-volt lighting circuit, one are lamp circuit, one 
ground wire, two telephone circuits and one 50,000-circular-coil 
wire. The poles are 60-foot northern white cedar, eight-inch tops, 
with four by five-inch, six-pin Washington fir crossarms. The 
poles are spaced approximately 120 feet apart. Th weight of wire 
per pole is about _1,604 pounds, the weight of crossarms, hardware 
and insulators 452 pounds, the total weight per pole being over 
=, Of pounds, 


practicable, are banked in together in groups, including from 
two to ten, and sometimes more, transformers, to form the 
secondary network. 

While the 4,600-volt alternating-current power lines 
no definite territory, they are arranged as much as it is pos- 
sible so that they may be divided up into smaller units as the 
demand for power increases in the different parts of the terri- 
Due to the location of terminal railroads in belts 
around the city there has been a tendency to follow these 
railway lines with the heavier mains, with branches from them 
to the smaller consumers. Some of the larger customers pur- 


cover 


tory served. 





DISTRIBUTION SYSTEM. 


. Detroit 
District 


Suburban Total 
District System 
33,7 738 67,950 
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Typical Examples of the Pole Lines of the Detroit Edison Company 
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Line of 45-Foot Northern White Cedar Poles on Livernois Road, Carrying Two 23,000-Volt, Three-Phase Circuits, Showing Line 
and Crossing Construction. 
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Looking North and South on Beaufait Avenue, Showing Line of 50-Foot Northern White Cedar Poles Carrying Two 4,600-Voit = 
Three-Phase and Six 2,300-Voit Single-Phase Circuits, Secondary Circuit and Ground Wire. = 
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In One of Detroit’s Residential Districts—Kercheval Avenue Line of 50, 55 and 60-Foot Northern White Cedar Poles Carrying 4,600 
and 2,300-Voit Primary Circuits and Various Secondary Wires. 
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chase the energy at the primary volatge and provide their own 
transformer equipment. 

At present there are about 65 three-phase power lines, the 
standard equipment for which consists of a 200,000-circular- 
mil, three-conductor cable connecting to an overhead feeder 
of three No. 0000 wires, with smaller sized wire on the branch 
lines. Recently a number of new power lines have been in- 
stalled, using a 450,000-circular-mil cable running entirely un- 
derground from the substation to the larger customers. 

The company does no street lighting within the city limits, 
but furnishes service in practically all of the surrounding 
villages and townships. The standard for this service is a 6.6- 
ampere series circuit. For overhead construction No. 6 
weatherproof wire is used and for underground systems No. 6 
lead-covered cable, laid in an open trench, is used. 

The distribution in the suburban district is effected by means 
of substations connected at convenient points to a 23,000-volt 
transmission network. From these substations the distribuiion 
is usually at 2,300 or 4,600 volts, three-phase, and where prac- 
ticable several towns are from the same substation. 
There are served in this suburban territory four cities, 32 in- 
corporated and 18 unincorporarted villages and six townships. 

We are indebted to H. A. Snow, chief clerk of the Statistical 
Department of the Detroit Edison Company, for much of the 
statistics given in regard to the company’s system. 


served 





Overhead Conductors of Aluminum, Zinc, Iron. 


The question of substitutes for copper as material for 
electric conductors is seriously exercising countries like 
Switzerland, which stand outside the war, and which, one 
might think, have in their own aluminum a good substitute. 
The Neuhausen aluminum works, near Schaffhausen, are on 
Swiss territory, it will be remembered. But there is a gen- 
eral dearth of raw materials for aluminum manufacture, and 
so far very little aluminum has been used for conductors 
in Switzerland. The Swiss Elektrotechnische Verein dis- 
cussed the problems last spring in connection with reports 
and papers by Professor Wyssling, A. Burri, and others. 
Taking the conductivity of electrolytic copper as 100, those 
of aluminum, zinc and iron are 58.4, 28.5, 12.5, and the tem- 
perature cofficients of the four metals 0.0043, 0.0042, 0.0039, 
0.0053. Thus aluminum might well compete with copper, and 
as long as its price is 1.89 times that of copper it would be 
the cheaper conductor, acording to Wyssling. There are 
mechanical difficulties, of course, but they have been over- 
come. 

As regards zinc, wire was hardly used until a few years 
ago, and zinc wire is not so reliable as iron wire. There 
may be hollows and brittle portions in an apparently uni- 
form zinc wire, and the wire should in its making not be 
heated up to 100 degrees centigrade for long periods, lest 
its strength and pliability suffer. Really hot steam is 
directly dangerous to zinc and zinc wires should not be 
suspended in damp, hot atmospheres. On the whole, the 
metal can hardly be recommended for overhead lines. It 
may be used when properly protected, however, and bus 
bars of zinc are feasible; they should be guarded against 
damp contact with other metals, and be covered with var- 
nish in such cases. To a certain extent zinc wire is used 
in distribution cables by German electricians at preser.t. 

The objection to iron wire is not so much the low con- 
ductivity itself as the fact that the resistance to alternating 
currents is, owing to the skin effect, influenced by the cur- 
rent and frequency. W. Peukert and other German elec- 
tricians have again investigated these features. Peukert 
tried various frequencies up to 300 cycles per second. The 
voltage drop and energy consumption were greater on alter- 
nating-current circuits than on continuous-current circuits, 
of course. On 60-cycle circuits of 9.6 amperes a conductor 
consisting of seven strands of iron wire, each 0.67 milli- 
meter in diameter, showed an increased voltage drop of 5.4 
per cent, and an increased energy consumption of 4.9 per 
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cent. The Verband Deutscher Elektrotechniker issued last 
year regulations concerning the use of iron wires as con- 
ductors for alternating currents. Such wires are not to be 
made in sizes exceeding 2.5 square millimeters in cross- 
section. Larger conductors should be made up of at least 
seven strands of wires, 1.4 millimeters in diameter, these 
wires to be provided with paper insulation within an iron, 
lead-covered sheath. This style of wire is designated “M. 
P.” wire, and is recommended only for low-tension: and dry 
localities; on polyphase circuits the sheath may serve as 
the neutral wire. 

In Switzerland galvanized-iron wire is recommended for 
high-tension lines, at any rate for short sections. Burri has 
compiled tables for their installation. For house installa- 
tions in particular the use of iron wire, advocated in Ger- 
many, seems quite justified; matters were different in the 
early days, when something over four watts was required 
per candlepower in the old carbon-filament incandescent 
lamps. The general use of tungsten lamps does not call 
for such high conductivity. 





Officers’ Names and Salaries Exhibited in Boston 
Lighting Case. 

Despite objection on the part of higher officials of the 
Boston Edison Company, the Gas and Electric Light Com- 
missioners’ demand for the company’s “special pay roll,” 
with the names and salaries of the officials, prevailed, and 
these were included in the published exhibits, in connection 
with the Boston street-lighting case now going forward 
before the Board. President Charles L. Edgar, protesting, 
expressed opinion that by publicly exhibiting the names 
with salaries a demand might arise for larger compensations 
from those who regarded themselves as less fairly rewarded 
than others, and this would be contrary to public interest. 

The list includes 46 officials, with salaries aggregating 
$273,564. The president and general manager receives 
$40,000 per annum; the vice-president, $5,000; treasurer, 
$10,000; general superintendent, $14,740; purchasing agent, 
$6,975; superintendent of construction, $8,999; assistant su- 
perintendent of construction, $9,000; auditor, $6,000; super- 
intendent welfare bureau, $5,624; superintendent station 
engineering, $8,999; superintendent of electrical engineering, 
$7,500; superintendent of generating department, $9,100; 
chief engineer, $5,000; superintendent of special research, 
$8,000; assistant to general superintendent, $10,400; superin- 
tendent of sales department, $6,000; superintendent statis- 
tical bureau, $7,000. 

The special pay roll is kept at the company’s executive 
office on State Street, while the general pay roll is kept at 
the business offices on Boylston Street. Heretofore only one 
or two men knew the figures. 

Corporation Counsel Sullivan, in charge of the lighting 
contract case for the city of Boston, suggested that the 
names and salaries be referred to by number only, but it 
was decided to put the full data in evidence. 


Congress Considers Bills for Diverting More 
Water from Niagara Falls. 


Resolutions authorizing temporary additional diversion of 
water from the Niagara River to a maximum of 20,000 
cubic feet per second to meet the electric power shortage 
on the American side were favorably reported in the Senate 
and the House last week. 

The Senate resolution, which originated with Senator 
Wadsworth, of New York, has the approval of the War 
Department and would permit until July 1 the diversion of 
20,000 cubic feet per second. The limit permitted now is 
15,600. The House resolution is substantially the same as 
that passed by the Senate, except that it would remain in 
force only until March 4. 
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The Results of Indifference to the Public 


station. 


By GLENN MARSTON 


This is the fourth of a series of articles by Mr. Marston dealing with municipal-ownership problems for the central 
Causes and results of indifference to the public, as investigated in several communities, are discussed. 


Previous articles have discussed “Politics and the Central-Station Company,” “Guarding Against Municipal-Plant 


be a frequent cause for municipal-ownership agitations, yet 
I have found a number of cases where the company’s un- 
popularity has been largely traceable to this serious shortcom- 
ing. It is obvious that indifference will breed dislike, and a 
consequent slowing up of business expansion, yet there have 
been a number of companies which have been so well satisfied 
with the way things were going that they paid little or no at- 
tention to the changing needs of the public. 

Indifference is generally found in companies which feel them- 
selves thoroughly intrenched against the entrance of another 
company giving the same service, in companies which have been 
under a single management for a considerable length of time, 
where the early growth of the company was rapid and easy, 
and where the population is of a naturally conservative frame 
of mind. For a time it existed in some of the middle-sized 
towns of the North and West, but the spirit of indifference in 
that part of the country seems to have been replaced by a de- 
cidedly aggressive public spirit. 

The public seems willing to stand indifference about so long, 
and then there comes a strong reaction, which is extremely 
hard to handle because it is so well justified. The best that 
can be done is a promise to be good in the future, but such 
promises are taken with suspicion, and do not always gain ac- 
ceptance by the public. When a company has failed to do its 
duty fully for a considerable length of time, the people can 
see no reason why they should accept a sudden reformation. 


[ seems unbelievable that indifference to public needs should 





The Evils of Indifference. 


The cure suggested for indifference is usually the introduc- 
tion of another plant, either municipal or private. The people 
set out to “get” the company, and real and fancied grievances 
become so involved with one another as to be indistinguishable. 
A woman cannot lose her good name half as quickly as a com- 
pany can, and once the “panning” begins, there is no telling 
where it will stop. When the public becomes aroused against 
a company, the universal desire seems to be to punish the com- 
pany, no matter what it may cost the community. It is not a 
fitting time to discuss economic theories on. the ultimate losses 
through competition and the endangering of fixed investments. 
Many a company would be lynched after a prolonged period 
of indifference if the people thought it had soul enough to de- 
stroy. 

Such companies, fortunately, are growing fewer and fewer. 
The last ten years has seen a remarkable change in the attitude 
of corporations toward the public, and that change is nowhere 
more apparent than in the electric industry. There is always 
the possibility, however, that a self-satisfied management may 
become lax in its attentions to public needs, and it behooves 
every company to keep a lookout for the first indications of 
over-complaisance among its employees. There is probably 
nothing which will so quickly and deeply anger a patron as the 
feeling that the company is indifferent to his needs. 


The Result of a Competitive Situation. 


Not infrequently the accusation of indifference against a 
company is coupled with the charging of high rates on anti- 
quated rate systems. Then, indeed, is unravelling the snarl a 
long-drawn and difficult process, ending nearly always in a 
readjustment of rates. Hardly ever is-indifference unconnected 
with some other well-defined and reasonable cause for dis- 


Agitation,’ and “Poor Service Causes Municipal Ownership.” Another article will be published in an early issue. 





This is, of course, natural, for a management which 
fails in this all-important direction can be expected to fall short 
in other ways also. 

One of the most difficult cases of indifference which I have 
seen occurred several years ago, and the situation has not been 
entirely cleared up yet, though the company is making steady 


content. 


improvement all ‘the time. The city had a good water depart- 
ment, which made the position of the company all the worse, 
for comparisons were frequently made between what the water 
department was doing and what the lighting company was not 
doing. 

There had at one time been electric competition of a very 
bad kind in this city, and the elimination of this competition 
was a matter of great satisfaction to the entire community. 
The company started out well liked. In order to secure con- 
solidation, the company had told of a very rosy future in store 
for everybody concerned, company and public alike. Unfor- 
tunately the rosy part did not materialize, except temporarily, 
perhaps, for the stockholders. The competing properties were 
not in good condition, but all the new company did was to 
eliminate duplications and go on with the same old distribution 
systems. The city was overwired, so it was not necessary to 
make any extensions for a long time. When the time did come 
for extensions the management did not make them. Its at- 
titude was that it had gotten along for years without any, and 
could get along for a while longer. The existing business, it 
said, was satisfactory, and it would have to increase the density 
on existing lines before it could consider extensions. 

The company, at the consolidation, had also accepted a rate 
schedule which, at the time, was fair enough, but which finally 
grew to appear very high in comparison with neighboring rates. 
No. attention was paid to complaints of excessive or unfair 
rates, and this was allowed to become a very sore point with 
the small consumers, who were, of course, in the majority. 

There were frequent interruptions, and these were never 
explained, unless by saying that some of the property of one 
of the original companies had proved defective. This was most 
assuredly true, for there was no other property to become de- 
fective. Depreciation of this originally cheap construction, and 
the increasing loads on it made interruptions seem the only 
logical result. When the 10-year street-lighting contract was 
about to expire, the street-lighting service was not well main- 
tained, and it was then that somebody suggested municipal own- 
ership as a means of getting revenge on the company. The 
idea spread like wildfire. In six weeks an election had been 
held and the plant voted for. The company began reconstruct- 
ing its lines; it ordered new equipment; it offered to submit 
the rate question to the state commission; it became very, very 
good. It was too late. 


Ignoring Complaints Led to an Agitation. 


The municipal plant has not been built, because there have 
been some delays in perfecting the bond issue. The company 
was popularly believed to be behind some litigation which in- 
volved the proposed plant and which delayed starting it. This 
has a tendency to further unpopularize the company; but in 
the meantime it is making every effort to merit public esteem 
in other directions, and is really doing so. It is making progress 
toward getting back into the good graces of the people. Per- 
haps—probably, in fact—by the time the authority to construct 
a municipal plant is decided the people will feel that they do 
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not need it, for they were easily convinced from the begin- 
ning that it would not be a financially profitable venture. They 
were simply so exasperated with the indifference of the com- 
pany that they felt it must be punished. The vote was not 
for municipal ownership, it was against the company. 

Another case, which was at the time widely discussed through- 
out the industry, was of a company which ignored all com- 
plaints, official or otherwise, and which finally had a radical 
rate ordinance passed by its city council. The company got 
into a rather desperate situation, but it did not take any steps 
to win for itself any favorable public sentiment. Such publicity 
as it secured had to be devoted to defensive measures, and the 
case was so complicated by various elements that a defense 
in words of one syllable was practically impossible. In fact, 
the defense was not accepted by either courts or commission, 
which made the public feel that it had been still further abused. 
There was constant agitation for a municipal plant, which was 
held off for some time, while the company made strenuous 
efforts to set itself right with its patrons. These efforts were 
successful, for the vote was against municipal ownership, yet 
how much better it would have been for all concerned if the 
company had adopted a conciliatory attitude in the beginning, 
instead of one of defiance, which cost it thousands upon thou- 
sands, cost the city other thousands, and resulted finally in a 
readjustment of the relations between the copmany 
and the city. The money spent ‘on precarious litigation would 
have been saved to the customers, and the company might have 
arrived at a better settlement than it was finally forced to ac- 


general 


cept. 
Example of Indifference in a Southern City. 

In a Southern town of some 10,000 population I was sent 
to alleviate the perils of a combined water and light company 
which had become very unpopular. The cause was indiffer- 
ence, and I could easily understand how this state of indiffer- 
about. It was one of those places which had 
become stagnant. The secretary of the Chamber of Commerce 
told me that the entire population was “cursed with content- 
ment” and this applied also to the water and light company. The 


ence had come 


property was distantly related to the “one-hoss shay,” for after 
it had been built, it was apparently expected to run on and on 
until it fell apart. 

The trouble started, perhaps, through the development of 
some water powers not many miles away. These were being 
used for industrial development in neighboring towns. This 
town began to feel neglected, and wanted its company to do 
what was being done elsewhere. The company was satisfied to 
The town decided that it would 
make the company wake up or sell out. There was some very 
bitter feeling, so bitter that the town would not build a sewer 
system—though the money had been voted some years before— 


leave things as they were. 


because it would increase the revenue of the water company. 

In still another town, in New England, the company relied on 
the inherent conservatism of the population to be satisfied with 
things as they always had been. They ignored complaints, and 
The indifference to the public was 
When 


It was 


failed to improve service. 
only equalled by the indifference to the lighting system. 
the uprising came there was no preparation to meet it. 
a situation full of queer phenomena. For several weeks the 
company’s few friends worked their best to that mu- 
nicipal ownership would not be a solution of the difficulty. 
There seemed to be no headway. The whole town was talking 
And suddenly the whole town got tired 
It was not 


show 


municipal ownership. 
of it, and it has never come.up again to this day. 
a question of convincing the leaders, for the rank and file of 
the community were sober, self-thinking people. The efforts of 
the company’s friends had been effective, though no sign had 
been shown of it until these sober people had weighed the 
question in their own minds and all come to the same conclusion 
almost simultaneously. 

Indifference alone was the cause of a great deal of trouble 
to one company in a fairly large city. There was no complaint 
of the rates, for they were unusually low. The service was 
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good, though subject to some interruption through long trans- 
mission. The company had an aggressive new-business organi- 
zation, which was successful on account of the low rates it 
could quote, yet it seemed as if that company had hardly a 
friend in the city. The reason was simply its indifference. It 
felt it was giving good service, it knew it was giving low 
rates, and it thought that more was unnecessary. The man- 
ager was seldom to be seen, and there was much routine in 
handling complaints. There seemed to be every reason why 
the company should have been exceedingly popular. Unques- 
tionably its power rates had been a factor in the industrial 
prominence of the place. Yet it was nearly friendless. 


The Need of Personality in a Company. 


It came nearer being the soulless corporation than any 
other company I have seen. It was painfully efficient. The 
people never realized what the city owed to that company, be- 
cause the company had not taken the trouble to tell about 
it. To be,sure, at the annual Chamber of Commerce banquet 
some one would get up and tell about “our cheap and inex- 
haustible water power, God’s gift to Ecksville”’ but that would 
be all until next year. And the people got to feeling that may- 
be, after all, the company which had ventured its money to 
bring that power to Ecksville had taken unto itself God’s gift 
to the community. It was a simple matter for some one to 
suggest that the people take possession of this gift, instead of 
letting the company have it. And then on every street corner 
one heard iniquitous tales about the company. Every citizen 
had a personal unpleasant experience to relate, all because the 
company, instead of the city, furnished the power. They must 
vote for municipal ownership; and they did. All the efforts 
of the company, in the few short weeks it had in which to 
work, were unavailing, though it gained friends every day. 

In another article I have referred to the need of personality 
in a company. That is something this company did not have; 
and it was this lack which made the resistance against municipal 
ownership so difficult. As far as the public was concerned 
there seemed, in this company, to be no responsible person 
whom it could reach with its troubles. They had to be told to 
young clerks who were not qualified to handle complaints with 
the discretion they frequently need. If the underlying did not 
give satisfaction the customer had no recourse. The company 
had no personality, no soul. It was a machine which took your 
money and gave you neither satisfaction nor thanks. And it 
was a monopoly, a huge, indifferent corporation. 

Indifference is an insidious evil. It is not easy for a man- 
ager to tell whether he is becoming indifferent to the attitude 
of the public. Running a public utility becomes more or less 
a habit, just as everything else does, and it takes constant watch- 
fulness to keep from assuming that just because a certain con- 
dition has existed, it should continue to exist. Communities 
change, and they expect their components to change with them. 
When a public utility changes, it should change for the better, 
and waste no time in telling the community about it. 





National Foreign Trade Council to Convene. 


The fourth convention of the National Foreign Trade Coun- 
cil will be held at the William Penn Hotel, Pittsburgh, Pa., 
January 25-27, at which the following questions will be con- 
sidered: Conditions in foreign markets after the war, and the 
measures necessary to safeguard American foreign trade, as 
well as the foreign trade aspect of the American tariff sys- 
tem; co-operation in foreign trade development; the American 
merchant marine; foreign investment of American capital as 
an aid to oversea commerce; problems of the smaller manu- 
facturer and merchant. All Americans engaged in or de- 
sirous of entering oversea commerce, and particularly all 
Soards of Trade, Chambers of Commerce and other commer- 
cial and industrial organizations, have been invited to par- 
ticipate. R. H. Patchin, Hanover Square, New York City, 
is secretary of the Council. 
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TRIAL MOTOR INSTALLATIONS FOUND 
NECESSARY. 


Practice of the Illinois Northern Utilities 
Securing Difficult Power Business. 


Company in 

Commenting on the value of trial motor installations in 
influencing power business where there is a doubt in the 
mind of the prospect as to the results that might be ex- 
pected, Charles B. Yonts, general contract agent of the 
Illinois Northern Utilities Company, makes the appended 
statement. 

We have made a number of trial motor installations. In 
fact, it is the only way we could get the business in a num- 
ber of cases. We serve 14 counties in Northern Illinois in 
which the principal industry is dairy farming and we there- 
fore have a number of grist mills and elevators on our lines, 
operated by co-operative companies in a number of cases. 

We serve 63 cities and villages and do most of the4water 
pumping in these communities. All of these have required 
trial installations on account of having so many to please 
and their ignorance of electric-motor operation. Our 
transportation facilities were poor and it took a lot of time 
in getting around to sign every one. We found that trial 
installations reduced our selling cost to a minimum. 

We have followed no particular plan, every trial installa- 
tion requiring special attention. We have put in large 
motors as well as small ones on trial, having had one in- 
stallation which required a 75-horsepower motor. We of 
course had the co-operation of the manufacturer on this 
particular job and they loaned us the motor; however, this 
was done two or three years ago. I do not think we could 
arrange this again, due to the present tieup on delivery of 
equipment. 

Some of the trial installations we have made are very 
interesting and I am sure we never would have closed a 
number of them had we not offered a trial. In fact, we 
have stumbled onto a lot of business in the grist mills 
through trial installations, making belt-connected installa- 
tions to the old line shaft where they were using oil or 
steam engines. Later on we replaced the belt connection 
with direct-connected shaft, reducing the operating cost 
one-half. 

It seems the smaller the town and the smaller the in- 
Stallation the less the operator knows regarding electric 
drive. In larger plants where they are well acquainted with 
the efficiency of operation and flexibility of service with 
electric motors as compared with shaft drive, the less need 
we have for trial installations. 

We have taken over the greater part of the power busi- 
ness in the smaller towns and the few that are left are very 
hard to close. The majority of the jobs being closed at the 
present time necessitate trial installations. 

We not only favor trial installations but think it neces- 
sary to get the business quickly and to reduce the cost of 
getting it. Up to the present time we have never had a 
trial job come back. 


Direct Returns from Wichita’s Electrical Week 
Celebration. 

In a report submitted by the committee in charge of 

America’s Electrical Week celebration held in Wichita, 

Kans., it was stated that as a result of a 10-per-cent dis- 











count adopted by all dealers in electrical devices during 
the week, over 200 electrical household appliances were 
sold, having a total selling value of over $2,200. There 
were in addition 51 contracts secured for the wiring of old 
houses. This campaign featured a free wiring and fixture 
installation, a coupon being given to the customer after 
signing a contract. 





Minneapolis Company Serves 32,000 Resi- 


dential Customers. 

The latest statistics supplied by the Minneapolis General 
Electric Company, Minneapolis, Minn., show that the company 
is now supplying 32,000 residential customers. As the pres- 
ent population of the city is 363,000, the percentage of custom- 
ers supplied to the total population is 8.8 per cent. 

In a table published in our issue of December 23, giving 
similar percentages for cities having a population of over 
100,000, it was erroneously stated that the population of Min- 
neapolis was 500,000 and that the percentage of residence cus- 
tomers to the total population served by the company was 
therefore six per cent. 





Selling Electric Irons in Off Season. 

While electric irons are sold all the year round, it is gen- 
erally recognized that the hot summer time is the best time 
of the year in which to push the sale of this appliance. 

As an inducement during America’s Electrical Week the 
Texas Power & Light Company offered a one-week special 
to all customers, this special consisting of a guaranteed Gen- 
eral Electric six-pound iron at a cash price of $2.50. As a 
result of the offer 523 irons were disposed. 

The sale was advertised by means of a sticker attached to 
the bills sent out on December 1 and by means of newspaper 
advertising. One of the stickers is shown in the accompany- 
ing illustration. 

An interesting feature of the sale was the offer made to 
non-commercial employees of the company of a free iron to 
any employee who would sell 10 or more irons at the special 





ONE WEEK SALE 


$3.50 Irons for $2.50 


During the week of Dec. 2nd 
to 9th only we will sell, at our 
office, for CASH, standard, 

uaranteed General Electric 

.50 electric irons for $2.50. 


This is a fine chance to buy 
the iron you have been wanting 
for yourself or one for a Christ- 
mas present for one of your 
friends. 


December 2 to 9 Only 














Inclosure Sent Out with Monthly Bills by the Texas Power & Light 
Company in Special Iron Sale. 


price during the week. Thirteen employees recieved a free 
iron in this connection. 

The demand for irons during the two weeks following the 
sale was also greatly stimulated. 
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SECURING THE SMALL STORE CUSTOMER. 


Some Interesting Statistics on the Edison Electric Illuminating 
Company’s Efforts. 


In every large city there are hundreds of small stores 
and shops,—barbers, grocery and provision stores, plumb- 
ers, undertakers, bootblacks, bakeries, tailors, real estate 
offices, small dry goods stores, etc. Most of these small 
business men do not own the property they occupy. They 
pay rent. Frequently they would gladly use electricity 
but the initial outlay, together with the fact that it means 
improving somebody else’s building, is too much. It scared 
the small storekeeper and made him hard to secure. This 
condition was met by applying the idea of the house-wiring 
scheme. 

The salesman was enabled to go to the small store man 
and say, for instance, we will find a contractor who will 
wire up your store complete for $30 and do a first-class 
job; all you need to do is to pay $2 down and the rest at 
$2 a month without any interest charges. That sounds 
reasonable to most men. An immediate payment of $30 on 
completion of work would be prohibitive. The underlying 
principle of the small immediate payment with easy pay- 
ments to follow is so self-evident it needs no elucidation. 

The Boston Edison plan for store wiring was put into 
effect December 1, 1913, and has been in use ever since. 
During this time 3,104 small stores were wired, an average 
of 97 per month; the load connected, 2,360,109 watts or 
2,360.1 kilowatts; or 47,202 50-watt equivalents. The wiring 
as contracted for cost $85,587.77 and the estimated annual 
income is $154,506. The income for one year is thus esti- 
mated at about double the cost of the wiring. On these 
contracts, $9,857.25 was paid down and the monthly pay- 
ments are $6,857.65. 

The estimated inconre of approximately $155,000 per year 
is modest, only about $50 per year, a little over $4 a month 
from They actually run considerably higher. 
An analysis of the income from 200 of these customers, 


each store. 
taken at random, showed an annual income from each of 
$62.50. On this basis, the 3,104 stores mean an estimated 
annual income of $194,000. When the additional fact is 
stated that the average cost to wire the store was but 
$27.57, it is evident how desirable ¢his small store busi- 
ness is. 

To get this business the co-operation of the credit de- 
partment is necessary. Take the barber, or baker, or fruit 
man, in fact any of this class of business, to get him to 
agree to change is no small job, and if thereupon the credit 
man holds up the contract for $10 or more deposit, it means, 
“nothing doing.” The credit department must take chances 
and forget the Almighty Dun and Bradstreet ratings and 
proceed on the good, old-fashioned principle that most men, 
even if they have unpronounceable names, are honest. This 
faith in humanity has not been misplaced. It has been 
checked up. Out of the group of 200 customers before 
mentioned, just 14 were discontinued and out of these 14, 
four paid all wiring and current bills. That left but ten 
“lame ducks” out of 200. The loss on the wiring was $151; 
the loss in current supplied, $54.48, a total loss of $205.48. 
In per cent the loss on the wiring was 2.8; on the current 
eight-tenths of 1 per cent. 

Applying these percentages of loss to the 3,104 customers 
secured under the plan, there is a loss of $2,396.46 on the 
$85,587.77 cost of wiring; and a loss of $845.53 in current 
supplied. Total estimated loss, $3,241.99. Spreading this 
total estimated wiring and current loss over the 3,104 cus- 
tomers, there is an apparent loss of $1.04 per customer, for 
an average annual income of $62.50 per customer. 

To prove these percentages an additional 200 were taken 
at random. The figures checked almost to the cent. In 
this connection is must be added that where the company 
has taken a loss, it has an asset in wired premises that will 
make almost certain a succeeding customer. 
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In addition to financing, the company has loaned fixtures 
to the small store man as a special inducement. A plain 
Mazda fixture, chain stem, with Holophane shade, for in- 
terior lighting, for units of 100 watts and up; an outside, 
inclosed lamp for units of 150 to 500 watts. Up to August 
1, 1916, 23,324 interior fixtures were put out and 4,260 ex- 
terior ones. At $2.75 for interior and $4.25 for exterior 
fixtures, this represents an investment of $82,246. It cannot 
wholly be charged to store wiring, however, as fixtures 
were loaned to all stores that would displace gas. It is 
estimated that 50 per cent of these fixtures went into in- 
stallations, where the owner or storekeeper was already 
using electricity, but. only using it as auxiliary to gas, or 
where the owner financed his own wiring. That leaves 
$41,123 for fixtures chargeable to the store-wiring plan. 

As the wiring of the stores is paid for practically in full 
by the customers at the end of 15 to 20 months, this 
$41,123 plus the loss on wiring and in current, plus the 
interest charges to finance the wiring, is thus the total 
expense to the company. Allowing, say, 5 per cent for 


interest, we have 


Interest, 5 per cent on $85,587.77..................----.---------- 


a | UT 
Loss on wiring and current 


3,241.99 
$7,521.38 

That means $2.42 per customer. If we add the cost of 
the fixtures, the total is $48,644.38, or $15.67 per customer. 
Look at it either with or without the cost of the fixtures, 
this expenditure to secure an annual income of approxi- 
mately’ $200,000 is small. When one considers that the 
fixtures are really the company’s property and are merely 
loaned as long as Edison service is used, and that prac- 
tically all this business was secured by the regular solici- 
tors, the expense becomes insignificant when measured with 
the results. On September 1, 1916, the company stopped 
loaning fixtures, primarily for the reason that the manu- 
facturer put up the price 50 per cent. 

The store-wiring plan, with the house wiring, has become 
a permanent feature of Boston Edison sales equipment— 
permanent at least until such time when there will be no 
other forms of illuminant to displace. It is not unreason- 
able to say that most of the 3,104 stores, which mean 
approximately $200,000 per year to the company and which 
were 11 per cent of the total number of customers con- 
nected during the 32 months up to August 1, 1916, would 
still be using gas if it were not for the store-wiring plan. 








Bakers Appreciate the Value of Odorless Elec- 
tric Vehicles. 

During an electric-vehicle campaign conducted in 1915, Von 
Thun Brothers, bakers in Brooklyn, N. Y., ordered one elec- 
tric truck through the Edison Electric Illuminating Company 
of Brooklyn, and at the same time purchased a horse for $300. 
The electric proved to be so dependable and satisfactory in 
every way that they sold the horse for $100 and purchased 
two more electrics and are now contemplating buying a third. 

The electric vehicle is gaining great favor in the baking in- 
dustry, as it is not only more economical than the gasoline 
car, but is devoid of the fumes of burned gasoline which are 
so undesirable, since odors are so readily absorbed by pastry. 
The advertising value of the clean silent electric is also con- 
sidered an important feature as evidenced by the stress laid 
by one of the largest bakers in the country on its fleet of 
several hundred attractive, dependable electrics. In modern 
bakeries where scientific methods are employed, electric ve- 
hicles furnish a valuable link between the consumer and the 
producer, and many baking companies which have eliminated 
the use of horses and purchased electric delivery cars, credit a 
large percentage of their new and increased business to this 
new factor. The Electric Vehicle Section, National Electric 
Light Association, has record of more than 50 bakers who are 
now operating electric delivery cars, according to the secre- 


tary. 
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HOW TO SELECT NEWSPAPER SPACE. 


gestions for Advertising Departments of Central Stations 
Offered by J. C. McQuiston. 


Considering the comparative worth of newspapers as ad- 
vertising mediums for central stations, the advocates for 
morning papers base their claims on the following: 

(1) Every man in any household of standing in a com- 
mercial or professional way in the community picks up 
his paper at the first leisure moment in the morning. This 
is a fact so well known that it is a common subject for 
iokes. You need to look about well among your friends of 
means and consequence to find a man who does not either 
at home or on the way to the office read the morning paper. 
This being the case, the paper to be successful must ap- 
peal, as it does, to the better class of people. 

(2) The policy of the morning paper is generally to 
build up, not to tear down. 

(3) No good morning paper runs scare head-lines and 
unreadable stories concerning scandals, crime, etc. 

[he central station will find the morning paper particu- 
larly adapted to the advertising of commercial applica- 
tions for electricity and will find its advertising of con- 
siderable value in maintaining the good will of the com- 
munity. If the central station retains the good will of 
the influential classes the masses are likely to follow. 

The following facts concerning evening papers should be 
considered: 


Sug 


Evening Papers. 


(1) They reach the masses and have a larger circula- 
tion than morning papers. 

(2) Where the carrier system prevails they are more 
thoroughly read in the home than morning papers. 

(3) More women read evening papers than morning 
papers. 

(4) Contain less fresh news and much re-hashing of 
news from the morning papers. 

(5) Have more features, such as funny cartoons, col- 
ored headlines and sensations. 

Policy advertising, advertising for the wiring of existing 
buildings, and advertising done to increase the use of 
electric light and the better known electrical devices, such 
as flat-irons, vacuum cleaners, etc., can be done more effi- 
ciently in the evening papers than in the morning papers 
in most communities. Special campaigns for the introduc- 
tion of cooking devices, Christmas campaigns and the sell- 
ing of electrical Christmas presents can probably best be 
concentrated in the good evening and Sunday papers. 


Sunday Papers. 


In balancing the Sunday papers against the daily papers 
the smaller central station should consider the following 
points: 

(1) Rate per line per thousand of circulation averages 
30 per cent less than in the morning papers, and 20 per 
cent less than in the evening papers. 

(2) The readers of the Sunday paper have leisure to go 
ver all of the pages and read advertisements as well as 
the text matter. However, such a volume of matter is 
contained in the average Sunday paper that much of the 
advertising is overlooked. 

(3) The Sunday paper goes to the home. 

(4) The Sunday papers are more willing to print stories 
regarding electricity and its applications; also to show up 
developments in the local central-station plant. 

All the foregoing considerations show that experience 
and good judgment are required to get the best results 
out of an advertising appropriation. Every plant cannot 
afford an advertising department; the majority cannot, but 
there should be appointed some one individual in every 
central-station company—one man who is to have charge 
of and be responsible for the advertising. He need not 
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necessarily devote all his time to it, but it should be con- 
ducted on a serious business-like basis. If the authority 
and the responsibility are delegated, the advertising will 
show results. 

The advertising man should be of the same general type 
as a manager. His literary abilities while valuable are per- 
haps the least important of his qualifications. He should, 
next to the manager, be the progressive element, the pro- 
moter, the “live-wire” in the affairs of the company and 
in the community. Tactful and diplomatic he must be, to 
prove efficient in dealing with the press and the public 
through the press. It has been customary to consider the 
advertising as an activity of minor importance not requiring 
serious thought, but such a feeling should be dispelled; ad- 
vertising and selling are equally as important to the earn- 
ings of the central station as engineering and operation. 
It is the increased load produced by the advertising and 
selling departments that really pays the dividends. The 
relation between the advertising and the selling should be 
one of the most intimate co-operation. 


Christmas Advertising of St. Louis Company. 


The accompanying illustration shows a very simple yet at- 
tractive Christmas card which the Union Electric Light & 
Power Company, of St. Louis, Mo., published in the news- 
papers on Christmas day. The company’s well known trade 












“ THE ELECTRIC COMPANY ™ 


12TH AND LOCUST STREETS. 











Christmas Greeting of the St. Louis Company Which Appeared in 
Morning Papers on Christmas Day. 


mark was somewhat modified to carry out the Christmas idea. 
The company received many compliments on this evidence of 
its good will towards the public. 





Christmas Celebration of St. Louis Company.—The Union 


Electric Light & Power Company of St. Louis on December 22 
held its annual Christmas celebration, given to its employees, 
at the company’s garage, Twentieth and Locust Streets. Music 
was furnished by the Union Electric Orchestra, consisting of 
18 pieces. The children’s celebration was in charge of the Nor- 
mal Play Directors of Lenox Hall. 
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Laying Out Panelboards. 


By Harry B. Stillman. 

The laying out of panelboards resembles in many ways 
the laying out of switchboards, which was described in the 
ELEcTRICAL REVIEW AND WESTERN ELECTRICIAN of December 
30, 1916. Usually panelboards are much simpler than switch- 
boards. However, there are some suggestions along this 
line that may prove of value, especially since neglect of 
them so commonly causes trouble. 

Slate that is to be used for panelboards should be ex- 
amined closely for cracks or other defects before being 
laid out. Small cracks or seams may appear as a trivial 
matter perhaps, but under certain conditions, such as ex- 
treme heat or rough handling, are likely to increase or 
spread rapidly, like the measles in an orphan asylum. It is 
rather discouraging to the man who foots the bills to dis- 
cover, as the drilling is nearly completed, that a small seam 
has developed into a full-grown crack, being increased or 
opened up by the drilling. 

These cracks may usually be located at the start by 
applying a damp cloth or waste to the slate; the dampness 
soon dries off from the surface of the slate, with the excep- 
tion of the cracks, which hold the moisture for a longer 
period, and show up as thin dark lines. Another method 
is to strike the slate a light blow with the hammer; an 
experienced man can quickly tell by the ring of the slate 
whether it is cracked or not. 

The method to employ in laying out slate depends con- 
siderably upon the size of the job in question. The smaller 
jobs, consisting of a few panels only, and all straight work 
may be laid out or marked off directly on the slate. The 
larger and more complicated job, however, is a horse of 
another color, and should be handled in a more systematic 
manner. 

Guesswork in panelboard construction is mighty poor 
policy. Putting the job through on the hit-or-miss fashion, 
trusting to Providence and your star of fortune that every- 
thing will turn out all right, is apt to prove in the end that 
Providence and your own particular star of luck did not 
seem to be on speaking terms. 

If there are many panelboards of various designs to be 





laid out, making first a paper template for each design 
will give better results. Laying out the drilling dimensions 
for complicated panels directly on the slate is apt to 
increase the possibilities of mistakes and skipped holes, as 
the numerous pencil lines required for marking out the 
complex designs are very likely to be rubbed or blotted out 
by slate dust when drilling. 

There should be a template for each design of panel. 
This same template may be used for all the panels on the 
job of the same construction, providing they are all of the 
same width. For instance, if there are to be 24, 18, 16, and 
12-circuit panels, all with 100-ampere mains, by making the 
template for the 24-circuit board it may also be used for 
each of the small panels, by placing the top or bottom of 
the template (whichever way the mains are to enter) even 
with the edge of the slate and letting the unused portion 
hang over, as shown in Fig. 1. 

The templates should be lined off or laid out with 
T-square and rule, with the full-size spacing or measure- 
ment of each hole to be drilled, Fig. 2. 

The top, the size holes, job number, customer’s name, in 
fact, any necessary data or descriptive captions, should be 
plainly marked on each template, as all this information 
may come in mighty handy at a later period, should any 
question arise as to the construction of a certain panel. 
Instead of an enforced journey of many miles to where the 
panels were installed to verify a few facts or points that 
you may be a little hazy on, you will have the facts in 
black and white on the templates right at home. 

When the drafting of the templates is completed they 
should be laid on the slate, the sides even all around, and 
center-punched, as described in the article published 
December 30, 1916, on laying out switchboards. Right here 
a word of caution is advisable to the man who wields the 
center-punch. Undoubtedly over 70 per cent. of poor drill- 
ing, such as rows of straggling holes, that are away off 
center on all points of the compass, could have been nipped 
in the bud if the operator had watched the entire position of 
the center-punch, instead of only the point, just as he was 
about to strike. The usual practice results in the tool being 
held at a greater or less angle, and it needs but the blow 
of the hammer to drive the tool away off center. See Fig. 3. 
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Fig. 1.—Using 14-Circuit Template 
for Six-Circuit Panel. 


Fig. 2.—Typical Layout for Six- 
Circuit Template. 




















Fig. 3.—Incorrect Position for Holding 
Center-Punch. 
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Good habits are as easy to acquire as bad ones. A little 
practice in the art of holding the tool straight would soon 
form as natural a habit as slipping a certain arm into the 
coat sleeve first. . 

The panels should be numbered in rotation; if there are 























Fig. 4.—Convenient Method of Carrying Panels. 


slate door or side linings, these should be numbered after 
being fitted to the panels, so as to correspond with the 
panels they are to inclose. Slate varies considerably in 
size. It is not an unusual occurrence to find slate to run 
from one-sixteenth to one-fourth of an inch either under or 
over size. To try and set in a side lining around a panel 
18.25 inches wide which had been correctly fitted to a panel 
17.75 inches wide, would be like trying to put a No. 6 shoe 
around a No. 8 foot; to say the least, it would mean a stren- 
uous amount of labor in both cases. Numbering each panel 
with linings to correspand will usually prevent such trouble. 

After being laid out, the slate should be placed in a 
convenient location for the next operation, bearing in mind 
that slate is slate, neither luggage nor a bale of hay, and 











Fig. 5.—Safe Method of Piling Slate. 


should be handled carefully. A little judgment displayed 
in this respect would undoubtedly save many broken cor- 
ners or chipped edges. If there is nothing more convenient 
at hand, the panels may be carried about on an ordinary 
truck; by first placing a board on the bottom of the truck, 
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to protect the edges, several panels may be carried at a 
time without danger of chipping. See Fig. 4. This is a 
very simple matter, but one quite commonly neglected. 

A safe and sane method of piling or stacking slate is to 
stand the slate on end, leaning against a wall or post, and 
resting on two narrow boards or strips of wood, which 
reduces the chance of chipping the edges. See Fig. 5. The 
average size slate should never be piled flat one piece above 
the other on the floor, as this makes it an awkward proposi- 
tion for a man to pick up a heavy slate from the pile, and 
he is obliged to work it back and forth on the pile until 
projecting over far enough to get a grip. 

It is unnecessary to make a line for a bevel on panel- 
boards. The bevel on the average panel is usually so nar- 
row that any man with a flat file and a little active gray 
matter, ought to do the job very easily. One mistake com- 
monly made in beveling is to file the full depth for a few 
inches, move along and file another few inches. This 
method of filing might answer in a manicurist parlor or for 
a fine-tooth saw, but will prove a botchy-looking job on 
slate. The filing should be done working across the full 
length of the slate, a few strokes at a time, each stroke 
covering several inches, and all the cutting done with the 
outward stroke. 





The Marble Stain That Would Not Come Off. 


An ironclad rule in force at a prominent switch factory 
in the East is that all marble must be handled only under 
conditions entirely free from grease or oil. This rule, 
with but few exceptions, has proven effective. However, 
a few weeks ago, the shipping clerk was dumbfounded, on 
looking over a lot of marble switch bases previous to pack- 
ing for shipment, to find the marble badly discolored with 
a stain closely resembling grease or oil. Gasoline, ben- 
zine and every other known remedy for removing oil stains 
were all tried without success. 

To prevent a recurrence of this difficulty, steps were 
taken to locate the cause. From the receiving room to 
the shipping department, through each different department, 
the trail of the stained marble was closely followed, but 
with no results, except that this particular marble had been 
put through the works with the same care and under the 
same conditions as had hundreds of other marble jobs. 
No clues were found that could throw any light on the 
matter until several days later, when the foreman of the 
drilling room, who had a keen mind for getting at the 
bottom of things, found the answer. 

The men in the drilling room, after completing their 
work, would place the marble or slate bases face to face 
on a truck, with pieces of corrugated cardboard between 
the slabs to prevent scratching or marking the face. This 
method had been followed satisfactorily for several years, 
when moving this material from one department to an- 
other. A few days before the mystery of the stained 
marble, a new consignment of this cardboard had been 
received and, owing to either a different quality of pulp or 
some chemical change in the dye used, needed but the 
moist condition of the marble, which is usually drilled with 
water, to run and quickly spread in the absorbent marble, 
leaving a stain that was impossible to remove. 

According to all literary traditions after the mystery is 
cleared there should be a happy ending. Unfortunately, 
however, there is no “all ends well” to this episode. This 
particular shipment, consisting of 27 marble bases, with the 
labor, represented a loss of nearly $60, saying nothing of 
an irate customer many miles distant who was tearing his 
hair in impatience over the much delayed shipment of 
marble. This perhaps may make clear to other impatient 


customers when goods promised in February fail to arrive 
until June, that somehow there was a slip for which the 
manufacturer himself was not to blame. 
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Shop-Economy Ideas for the Contractor 


A Few Common-Sense Hints for the Electrical Con- 


tractor Whereby He May Stop Many Small Leaks 


[ IS surprising how many business men will let their 
| business run along with just enough margin to eke out 

a living, simply because they overlook the small leaks 
in their mad rush for coins with an eagle on them. The 
small leaks which almost any firm has in its system amount 
in the period from one inventory to the next, to a surpris- 
ingly large sum, and it is the intention of this article to 
locate a few of them. 


Attention to Small Leaks Brings Large Aggregate Gain. 


the expression, “That only 
“A dollar once in a while 
doesn’t matter much,” but the writer knows of a shop in 
one of the central states which has made its owner prac- 
tically independent in a few years by cutting out little 
expenses, while his dozen competitors who are looking for 


How often do we hear 


amounts to a few cents,” or 


” 


bigger things are wondering if there will be a dividend at 
the end of the year, and yet he actually can afford to and 
does take contracts for less than the others because his to- 
less. 


tal costs are 


Tidy and Convenient Arrangement of Stock. 


One thing too often overlooked and which, by the way, 
is not a small leak, is the appearance of the store. In any 
city can be found shops in the windows.of which are a few 
dusty articles, more thrown in than displayed, and on the 
middle of the store floor some motors where they are in the 
way, as well as stock on the shelves dating from Franklin’s 
discoveries to the present day and covered with dust ac- 
articles which are counter 
every day, such as batteries and lamps, are crowded into 


cordingly, while sold over the 


the back room or basement, thus making an automatic 
truck out of the stock clerk and delaying the customer. 
It is a psychological fact that the average person will 


trade where it is the least trouble to get what he wants, 
providing the price seems reasonable, and he likes to be 
flattered to the extent of being made to feel that it is a 
pleasure to wait on him. Just stop and think for a mo- 
ment, Mr. Contractor, of the stores where you trade and 
the reason therefor, and then see if you give others the 
same reasons for trading with you. Ten to one it is be- 
cause you get more for your money or else because the 
service is better, and in the latter cafe the store-keeper is 
making a larger profit. Which do you prefer? 

With the parting remark that a customer deserves, but 
often the same courteous treatment over the 
telephone that he receives when he comes into the store, 
let us turn attention to some of the smaller leaks, the 


chief of which are losses of time. 


does not get, 


our 


Time-Saving in the Stock Room. 


In the stock room the material should, as far as possible, 
be arranged so the articles for any job can be gotten out 
in rotation, thus saving the stock clerk’s time and avoid- 
ing delays to the workmen while waiting for material. 
Also by keeping all goods of a kind together much time 
can be saved in taking inventory and it is also immediately 
apparent when the stock is running short. In this con- 
nection, let it be said that estimate sheets should be checked 
over as soon as a contract is landed and supplies for the 
work kept on hand at all times-as any material which is 
out of stock must be bought immediately at an advanced 


Whose Total Very Frequently Turns Profit Into Loss 
By HENRY C. PECK 


price for small quantities or else the workmen must go 
back over the job later and install it and this takes much 
more time than to finish the work as they go along. 


Time-Saving by Using Automobiles. 


Most contractors at the present time use automobiles, 
but there are plenty who still depend on a dray and the 
street cars or the employees’ feet for cartage and this is 
quite an item in itself, but when one considers the waste 
of time due to waiting at the job for tools and material to 
arrive and for the foreman to go over the job as well as 
the time lost in traveling, it is easy to see where the price 
of more than one roadster goes to in a year, even in a 
comparatively small shop. 

It is also good policy to have the men call up for mate- 
rial instead of coming in after it and to have them call up 
a couple of hours before a job is completed so the ma- 
chine can be sent for men, tools and material and all these 
taken right to the next job with very little loss of time. 
The average man will work harder and take more pride 
in his work as to quality and quantity if he feels that the 
company is helping him to make good, but if it is lax about 
economy, he will be also, and usually more so. 


Have Meter Boards on Hand. 


One place where quite an amount of time can be saved 
is by having a few meter boards made up for the usual run 
of small jobs, such boards being made during what would 
otherwise be waste time and kept on hand to send out 
with the material. This saves considerable time because 
things are handy in the shop for such work and are not on 
the job and, even if the general contractor wili furnish the 
lumber, this method will be found cheaper in the long run. 
Old boxes may be used for this purpose or any cheap 
lumber, and the cabinet with switches and cutouts all 
mounted and wired up, even to the meter loop, and the 
board painted with asphaltum. 

It will be found cheaper in the end to use a combination 
entrance switch and cutout, for while the first cost is more 
a smaller cabinet may be used and less work is required to 
wire it up. 


Fittings and Other Material Sould Be Ready. 


The fittings for one-half and three-quarter-inch service 
pipe may be gotten out in advance and put into small 
which should contain the proper condulets, lock- 
nuts and bushings, two or more pipe straps, three ground 
clamps, two sizes, and necessary screws. In this way no 
time is lost in getting out the material when it is wanted 
in a hurry or in hunting for it on the job, and these things 
are rather elusive when dumped in with other material on 
account of their small size. Plenty of nails and screws 
should also be sent out, for the extra ones will come back 
while, if he runs short, the wireman will have to go out 
and get more and this on the employer’s time. 


boxes 


Changing Men Is Usually Poor Practice. 


Another practice in many shops is to needlessly change 
men on jobs. I say needlessly because it is better by far 
to turn down a job than to lose a customer and consider- 
able time of the workmen by changing to take care of the 
extra work. You will get another chance at the man whose 
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work you turn down but not at the one whose work you 
neglect, and the loss of future business is not the only 
result, for it takes time for the workman to pack up his 
tools and get to the next job and more time for a new 
man to get himself “located” on the partly finished one, 
and this has to come out of the profit. Besides this, the 
second man does not take the interest in the job that he 
would if he had handled it from the first, and is not “the 
other fellow” always to blame for the mistakes that occur? 
This practice also often leads to errors due to misunder- 
standing or forgetting what is finished and what is not, 
and this means extra trips back to the job to repair the 
trouble and perhaps the tearing up of some finish in a 
new building, which will not improve the chance of obtain- 
ing another job from the customer. 


Necessary Tools Shuold Be Ready. 


Much time can be saved by having proper tools for the 
men to work with, such as step ladders, boring machines, 
pipe-fitting tools, etc., for while money is tied up in them, 
it is first cost only, and the time lost for lack of them 
goes on ad infinitum. It is useless to expect a man to turn 
out as much work standing on a barrel and using an angle 
brace as if he had a boring machine. A good method of 
keeping track of such tools is to have a number stamped 
or painted on each and this number put down together with 
the job they go on, thus eliminating the possibility of for- 
getting where they are. They should be brought back to 
the shop as soon as the men leave the job, even if for 
only a few days, for the chances are that some one will 
have taken them away if you don’t. 


Send Out Men Familiar With Job. 


It is good policy, when possible, to send the man who 
roughed-in a job back to set the switches and finish up, 
for he knows of any special material that will be required 
and, in case there is any trouble in tracing out the con- 
nections, he knows how the circuits are run, while another 
man will have to take the time to locate things by testing. 
It is good practice in this connection to have the wireman 
make out a list, when he leaves the job after roughing-in, 
of all articles necessary for finishing up, such as bells, 
switches, plates, etc., thus eliminating the possibility of 
sending out the wrong material or finish, which will mean 
an extra trip back to the shop. 

In closing, let it be said that this article is merely in- 
tended to cover a few of the many small items of loss. 
Each contractor may, with great advantage to himself, 
study the little leaks in his individual business and if he 
does this, he will be surprised to see how much money he 
can save by making a thoughtful study of this important 
subject. 





Have Extra Hack-Saw Blades Handy. 
By H. Nickels. 


The most convenient and practical place to keep extra blades 
for the hack saw is to tape them to the hack-saw frame with a 
little tape at each end. Three or four blades can be taped on 
in this way very easily. When the blade in use breaks, there 
is always one handy to put in its place without waste of time. 
Many wiremen carry an extra blade or two loose in the tool 
bag, but these are apt to be lost or broken if a heavy tool 
is thrown into the bag. The taping of a few blades to a saw 
frame of two or more parts also holds the frame together until 
the new blade is put into place. 

I have used this scheme in the shop as well as when taking 
the tool bag to a job. A few reserve blades carried in this 
way are an assurance that when the stock in the shop runs 
very low the work will not be tied up. In fact, when I notice 
that I have only a few blades left after taping a batch to the 
saw frame, I immediately order a new stock. 
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An Insulating Joint for Use in Large-Cable 
Splices. 
By O. F. Dubruiel. 


It is a common practice in the connection of electric cables 
or large conductors to cover the joints made in same with 
tape. Let us take a large-size conductor, say 1,000,000 circular- 
mil, for example. In order properly to insulate such a con- 
nection it will require several pounds of tape and consider- 
able time to place this tape properly on the joint. When it 
becomes necessary to open this joint, all this tape and labor 
is a dead loss and must be replaced again anew if this joint 
is again to be placed into service, which means considerable 
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Figs. 1 and 2.—Partial Longitudinal and End Sections and Eleva- 
tions of Insulating Joint for Large-Conductor Cables. 


expense. Having to do with cables of various sizes, and in 
view of the present high cost of material, I took it upon my- 
self to try to reduce cable-joint expense and the device shown 
in Fig. 1 is what I believe has solved the problem. 

Fig. 1 is a partial section of one of the joints of my design, 
being just a plain splice, although I have used the same scheme 
in branch and cross taps, etc. The joint shell is in two parts 
and is made from insulating material. Referring to Fig. 1, 
1 is the cable entering the joint, 2 is a groove near each end 
of the joint for holding a tarred marlin used for tying the 
joint together; 3 is the bare copper; 4 are two holes in the top 
half of joint for filling in the insulating compound; 5 is the 
connecting sleeve; 6 is the space around the conductor filled 
with compound. 

The joint is very simple and can be applied in a very few 
moments, the operation being as follows: The electric con- 
ductor is spliced in the usual manner, then the lower half of 
the joint is placed under the splice and held with one hand, 
while the upper half is placed into position over the lower 
half. The tongue and groove zo keep both the upper and lower 
pieces in line; with a tarred marlin both ends are tied to- 
gether in the grooves 2. This holds the joint firmly to the 
cable; the outside of the conductor insulation fits tightly into 
the ends of the joint shell. By means of the holes 4 the in- 
sulating compound is poured into the joint, which when full 
seals itself; and the joint is now complete. 

I have used this joint on 440, 2,300, 6,600 and 16,500 volts in 
single, two and three-conductor cables. When I use this joint 
in connection with a lead-covered cable, each joint is made 
up as above and the usual lead sleeve is put over it and com- 
pound sealed as usual. When it becomes necessary to open 
a joint; all that is necessary in the case of a three-conductor 
lead-covered cable is to remove the sleeve in the usual manner; 
by applying a little warm compound to the hard compound 
of the joint it can be removed with ease. In the same manner 
with the insulating joint, a little heat from the warm com- 
pound will let it loose from the inner compound and it can 
be removed, the joint inspected or changed, and the same ma- 
terial can be replaced without any loss of material and very 
little time. This can be repeated as often as necessary and 
the joint is always good. With care very little compound is 
wasted on removing the joint shell. 





S. D. Moran & Son, South Bend, Ind., recently finished 
the electrical work on a new high school building in Sault 
Ste. Marie, Mich., and are now wiring the new Lake Lin- 
den (Mich.) high school. 





36 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 70—No. 1 


Indemnity Insurance for Contractors 


How the Electrical Contractor Has Been Enabled 
to Secure Compensation Insurance at Low Cost 
Through Efforts of State and National Associations 


By GEORGE W. HILL 





URING the year 1913, the at- 
D tention of the Illinois Electri- 

cal Contractors’ Association was 
through the 
efforts of other trades who had taken : 
this insurance, = Mr. 
the laundry and others : 
who were employing large numbers of 
E. J. Burns, 
Illinois 
instructed to make certain 
and recommendations 
which would have a tendency to relieve 


called to inter-insurance 


advantage of form of 


such as men 


employers’ 
persons in their business. 


then secretary of the associa- 


tion, was 


investigations 


the contractors of the state from pay- 
exorbitant rates for 
Mr. Burns 
investigation and 


ing what seemed sociations, 


compensation insurance. 





made an extensive 


IMPORTANT ELEMENT 
IN “OVERHEAD” 


Hill’s article 
issue discussed the evolution of 
liability and work- 
men’s compensation and showed 
the importance of making proper 
provision therefor. 


In this article he shows that 
through inter-insurance, 
operation with 
tional electrical contractors’ as- 
valuable 
have been achieved. 


state and na- 


fiting the entire membership of the 
national association. This _ required 
considerable careful planning, as in 
some states inter-insurance companies 
were not permitted to operate 
blanket policies were necessary. Im- 
mediately after the national conven- 
tion, however, Mr. Burns, in casting 
about for something which would be 
attractive to the National Electrical 
Contractors’ Association members be- 
came acquainted with Lynton T. Block, 
attorney for the Utilities Indemnity 
Exchange, of St. Louis, Mo., which 
was operating an inter-insurance ex- 
change, restricting its activities to the 
electrical field and up to this time to 


and 
in the last 





in co- 


economies 
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came before the state association con- 

vention with a very feasible plan of inter-insurance which 
association, and all members were 
urged to place their insurance with Mr. Burns. 


was indorsed by the 


Illinois Experience with Inter-Insurance. 


Many members placed their insurance in the hands of 
Mr. Burns with the remarkable result of effecting a sav- 
ing of something over 50 per cent to all members ‘so in- 
sured over the amounts paid to old-line or conference 
companies. Among the most notable cases were those 
of the savings effected to the Freeman-Sweet Company, of 
Chicago, of some $500, and the Electrical Construction & 
Machinery Company (Jack Marron’s company), of Rock 
Island, Ill., who were among the heaviest insured under 
this plan. 

A little later on the Iowa Electrical Contractors’ Asso- 
ciation took advantage of the plan and a joint arrange- 
ment was entered into whereby Mr. Burns was to look af- 
ter the insurance for members of both state organizations. 
Many Iowa contractors took advantage of this plan, and 
decided savings were effected. 


Opposition of Old-Line Companies. 


This was not all accomplished without the most vigorous 
efforts on the part of conference companies who could 
see the hand-writing on the wall. There was danger of 
their great power breaking down this thus far feeble ar- 
rangement at any moment. At this time it was evident that 
the conference companies were maintaining rates that were 
found to be much in excess of an equitable amount to 
cover the electrical-contracting hazard. 


National Association Takes Up Question. 


Many diplomatic twists and turns were necessary to 
maintain this arrangement until some time during the early 
part of the year 1914. The Executive Committee of the 
National Electrical Contractors’ Association then became 
interested in the proposition and Mr. Burns was invited 
to attend the national convention at Detroit in July of 
that year,.at which time this plan was discussed fully by 
members of the Executive Committee and Mr. Burns was 
requested to prepare some plan which would bring about 
the adoption of this type of insurance as a means of bene- 


public utility companies, particularly cen- 
tral-station companies and operating telephone companies. 


Dealings with Inter-Insurance Exchange. 


With the passage of workmen’s compensation laws in 
many states, provision for liability insurance became an 
urgent matter a few years ago and this exchange conse- 
quently undertook at first only this branch of insurance 
for its electrical members. The universal satisfaction with 
which the insurance was handled by the exchange and 
especially the economy in the net premiums as compared 
with those of the old-line insurance organizations recom- 
mended itself to Mr. Burns. 

Mr. Block’s attention was called to the wonderful field in 
which to operate with practically the same class of risks 
which he had been handling for the public utility companies. 
Several conferences were held and eventually a plan was 
consummated. However, about this time Mr. Burns sev- 
ered his official connection with the Illinois and the Iowa 
Electrical Contractors’ Associations and matters pertaining 
to his new duties demanded so much of his time and at- 
tention that, so far as the National Electrical Contractors’ 
Association was concerned, the matter was turned over to a 
committee, of which J. A. Fowler, member of the Execu- 
tive Committee, was appointed chairman. 

Whatever success inter-insurance has achieved in the 
trade may be credited to the untiring efforts of E. J. 
Burns, of Rock Island, Ill.; J.. A. Fowler, of Memphis, 
Tenn., and their co-workers in the Illinois and Iowa state 
associations and the national association. The first efforts, 
so far as the electrical contractors are concerned, were 
made by the Illinois association. It was there that the 
idea of economical liability insurance for electrical con- 
tractors was born and it was through its efforts that all 
things pertaining to compensation inter-insurance for elec- 
trical contractors were first made possible. 

At the following national convention of the National 
Electrical Contractors’ Association the plan of the Utilities 
Indemnity Exchange was adopted and recommended to 
all members of the association. 

Joint special representatives of the Association and the 
Exchange were employed to secure members for the Na- 
tional Electrical Contractors’ Association and to write in- 
surance under this plan. Fire and automobile insurance 
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were also written under this general inter-insurance plan. 

While there was no question as to the savings effected, 
many contractors found it advisable to remain with the 
old-line or conference companies because of local influ- 
ence brought to bear. Many insurance agencies are also 
real-estate agents, handling the properties of non-resi- 
dents and having the letting of much electrical work during 
the year; this leverage was employed to retain the insur- 
ance business of quite a few contractors. Gradually rumors 
were heard of the old-line companies practically meeting 
the rates of inter-insurance exchanges and where this was 
actually done many of the contractors, for local reasons 
principally, transferred their business back to the old-line 
companies. 


Typical Advantage from Association Action. 


Thus it is that co-operation scored another hit. Sev- 
eral different interests working together in the belief that 
each individual interest would be benefited thereby have ac- 
complished many desirable results and the ultimate reduc- 
tion of insurance premiums is only one of the many good 
things which come to those working co-operatively. Mem- 
bers of an association like the state and national contrac- 
tors’ associations must remember that they should be grate- 
ful to the association as a whole for the things which do 
not happen to them, as well as the things which do happen. 





Determination of the Voltage Induced in a 
Short-Circuited Alternator. 


By J. F. Wilson. 


In determining the regulation of an alternator by the “zero 
power-factor” method, the zero power-factor full-load mag- 
netization curve must be obtained experimentally, or by cal- 
culation. Experimental determination of the curvé is to be 
preferred, but is not always practicable. In calculating the 
zero power-factor curve, the voltage induced in the short- 
circuited armature must be determined. This voltage may be 
determined either graphically or experimentally. 

Graphical Method—-Referring to Fig. 1, curve OX is the 
open-circuit magnetization curve of the alternator; OA is the 
field excitation required to cause rated current to flow in the 
short-circuited armature, and A is a point on the zero power- 
factor curve. Through A draw a straight line perpendicular 
to a tangent to the open-circuit magnetization curve. This 



















Induced Volts 








0 Field Current 


Fig. 1.—Graphical Determination of Short-Circuit Voltage. 
line intersects the magnetization curve at D, and the ordinate 
CD is the voltage induced in the short-circuited armature 
winding. 

Experimental Method.—On the frame of the alternator wind 
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a narrow band of insulated wire, and connect a voltmeter as 
indicated in Fig. 2. 
and 


Drive the revolving-field structure at 


rated speed, read the voltmeter when rated cur- 





















f __\ 


Fig. 2.—Experimental Method for Finding Short-Circuit Voltage. 





rent flows in the short-circuited armature. Open the 
short-circuit, and take a second reading of the voltmeter for 
the same speed and field excitation. The deflections of the 
voltmeter are proportional to the flux passing through the 
armature and to the voltages induced in the armature wind- 
ing. Referring to Fig. 1, 
CD=V:XAB/b:2. 

The voltage induced in the short-circuited armature is due 
to field excitation OC, and the excitation CA neutralizes the 
demagnetizing effect of the armature current. 





Among the Contractors. 

A. L. Mengel has purchased the electrical business conducted 
under the firm name of Tiffany’s at 303 East Weber Avenue, 
Stockton, Cal. The business will be continued under the same 
firm name and the management of A. E. Commeford. 





The Evans Electric Company, Kansas City, Mo., has received 
the contract for the lighting and power to be installed in the 
extension built on the garage station of the Kansas City Board 
of Park Commissioners at Seventeenth and Woodland Streets. 
The company will install a light and power plant in the new 
creamery of the Harding Creamery Company, Omaha, Neb., 
estimated to cost $1,500. 






The K. C. Electrical Construction Company, Kansas City, 
Mo., has been awarded the contract for repairs and materials 
in wiring for electrical light and power in the new grain ele- 
vator of the Hynes Electric Company, Council Bluffs, Iowa. 
The contract will amount to $6,000. 





The lowest bid for furnishing lighting fixtures for the 
Portland Public Auditorium was submitted by M. J. Walsh 
Company, of that city. 


The Central Station Equipment Company has completed 
the installation of a new fire and police alarm system at 
Union Hill, N. J. The boxes are ‘of the new combination 
police and fire-alarm type 





Frank Hyne has purchased Tomlin Brothers’ electric shop 
in Evansville, Wis., which will be conducted under the name 
of the Hyne Electrical Supply Company. 





The Petra Light Company, at Monroe, Wis., has been 
sold to G. A. Black and J. J. Tschudy, who will carry on 
the business under the firm name of Black & Tschudy. 





The contract for wiring the new city hall in Tucson, 
Ariz., has been let to the Russell Electric Company, of 
that city, on its bid of $1,530. 
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DOLLAR WIRING KINKS 


All readers are invited to contribute to this department. 
lt does not matter how few words are used to explain 
a “Dollar Wiring Kink,” provided the idea is made 
clear; if a diagram is necessary, a rough pencil drawing 
will serve. The idea itself must be new and bright. A 
dollar will be sent to the contributor upon publication. 


Quick Way to Cut Slate Slabs. 


I have found that a quick way to cut slate slabs is as 
Mark the slate by scratching over it several 
times with a sharp tool or instrument, using a T-square 
or ruler to make a straight line. Clamp any straight edge 


Gnvnsnenensnvnnsveseenes 





follows: 


along this marked line to use as a guide in cutting. Sprinkle 
a small quantity of fine sharp sand over the marked line, 
adding a little water to it. Take an old saw or a piece 
of thin sheet steel of about the same thickness as a saw 
blade and file a few nicks in the edge, using this as a saw. 
Slowly move this back and forth over the line, adding 
sand and water as needed. I found this to be a 
quick and reliable method of cutting slate; cutting it this 


have 


way leaves the edge in a smooth and even condition. 
V. R. Sibilee. 


Keeping Concrete Out of Conduit. 


In fireproof concrete buildings where conduit and outlet 
boxes are nailed on the wood forms several methods are used 
for keeping concrete from running into the conduit. I have 
tried them all and have discarded them in favor of the fol- 
lowing method. The wireman always has with him a bit and 
brace for boring holes for switch and bracket outlets. When 
you mark the center for the outlet box, bore a hole where 
this is marked. Nail the box right over the hole so any 
concrete running in will flow out through this hole in the 
wood form and not run into the conduit. This scheme can 
be used especially where the conduit enters the box from 
above. I have found this to be the best method, as corks 
or plugs are nearly always coming out and when blind 
washers are used the bushings are likely to come off. 

E. E. Krause. 





Counting Device for Coil Winder. 
In the issue of December 16, 1916, there was an article on 
this subject that was written by H. L. Metcalf. I am using 
a still simpler device. It is an ordinary speed or rotation 
counter, such as electricians use for finding the speed of shaft- 
ing, motors or other machines. The tip is fastened to the shaft 
of the core on which the coil is being wound; a clamp is used 
for this purpose which is simply made from a piece of tubing 
split at one end and having a screw arranged at the side to 
draw it together, like a BX connector. The other end can be 
arranged in the same way, or it can be permanently soldered 
to the end of the rotation counter. The body of the latter is 
secured to a block of such height as to bring its spindle just 
opposite the core of the coil being wound. This gives an exact 
counting of the turns put on the coil. 
counting of the turns put on the coil. E. Kalkau. 


Simple Make-Up for Multiple-Conductor Cable. 


When installing multiple-conductor cables that are made up 
of a number of single-conductor wires, as frequently is 
the case in signal or special lighting systems, where each 
wire must be tested out or tagged after the cable is in- 
stalled, much time and labor may be saved by the following 
method. 

As the cable is being made up, each end of every wire is 
skinned about four inches and twisted around a “lead” wire, 
which is any piece of wire strong enough to pull the cable in, 
or the snake end may be used. Both ends of the cable are made 
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lead Wire or Snake 
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Single Conductor 


f ; 
a of Gee Skinned Back About 4° 


Assembling Multiple-Conductor Cable in Numerical Order. 


up at the same time with each wire taken on in turn over the 
last one by a loop around the lead wire and two twists around 
the conductor, making a tight loop that cannot easily pull over 
another one, as shown by the sketch. 

After all the conductors are put on in their proper sequence, 
the cable is pulled in and is ready to be connected. Each wire 
on each end is now cut off in the order they were put on and 
connected in place without tagging, pulling or ringing out. 
The lead wire serves for pulling in the cable and it takes no 
longer with this method than it does to fasten the wires on 
the usual snake hook. 

George A. Broder 





Test for Conduit Tracing. 

A simple method of testing conduit, where doubt exists 
as to where it runs between outlets, is given below. Re- 
cently it seemed impossible to fish through some conduits 
so I niade the following simple and satisfactory test. A 
small hand-operated automobile pump was used. The end 
of the pump tube just fitted the one-half-inch conduit. Air 
was pumped into the run of the conduit. A helper placed 
his finger over the different outlets, holding it there a 
moment to allow time for air to accumulate. When the 
right one was found the air leakage passing between out- 
let and finger could be heard or felt by the helper. If the 
pressure“is slight, simply moisten the finger to make it 
more easily felt. For a larger conduit use a washer made 
of cardboard. Place this washer on the end of pump tube 
and then over the conduit. Cyril Neuses 


Three Guys Secured to Two Anchors. 


On a recent installation after two anchors, which were hold- 
ing two five-eighths-inch cables used to guy an iron pole, had 
been set in concrete, it was found necessary to place another 
guy on the pole from the same direction but to a different 
height on the pole. In order to avoid setting another anchor 


the method shown below was adopted. The loose ends of 
the five-eighths-inch cables were bent together and fastened 
with a Crosby clamp and the third cable fastened between 
Thomas Connor. 


these ends as shown. 
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Securing Three Guys to Two Anchors. 
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DEALER AND 


An Exchange of Ideas and Experiences on Advertising and Selling 
Methods, and Storekeeping for the Dealer in Electrical Appliances : 


PeiaN PALAU HAL EULA LAMELLAE 


HOW AN ELECTRICAL CONTRACTOR 
ENTERED THE MERCHANDISING 
BUSINESS. 


Reasons for Branching Out and Creating a Store for Profitably 
Retailing Electrical Goods. 

[his is an argument for the contractor-dealer; that is, that 
the business of electrical contracting is a legitimate avenue to 
that of merchandising electrical goods, and that the contractor 
is justified in becoming a dealer. Also, that the contractor as 
a dealer has greater opportunities for making a success of 
merchandising than any other dealer. 

There is no one, not even the central-station company, better 
qualified to know the electrical wants of the public, and to 
supply them, than the contractor. If he has a going business 
that has been on a stable basis for some time it is the most 
natural consequence for him to branch out into the retailing 
of electrical appliances. Several things point his road. His 
associations with the public have been in the way of creating 
outlets for the use of electricity. His business has served to 
make him acquainted personally with a large number of elec- 
tricity users, placing him in a position to know how they use 
it, and, more than that, how they could use it. Added to all 
this, the contractor is at an advantage because he understands 
electrical devices and their uses, and is able to make repairs 
and maintain them. 

An illustration of these arguments is given by the firm of 
S. D. Moran & Son, of South Bend, Ind. This concern has 
been in the electrical contracting business for a number of 
years and has done a large amount of work, not only local 
but throughout Indiana and Michigan. However, no retailing 
of electrical goods had been done until this fall. At that time 
the concern secured the lease of a store on one of the busiest 
retail streets of that city, and the decision was made to enter 































Store Front of S. D. Moran & Son, South Bend, Ind., Showing How 
the Most Can Be Made of a 20-Foot Frontage—The Display 
is a Pre-Holiday Exhibit of Electrical Goods. 
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A View in the Lighting-Fixture Room. 


the merchandising business, not only on account of the new 
location but because former patronage seemed to demand it. 

First plans were occupied chiefly with remodeling the store 
front and the interior to secure facilities for doing a purely 
merchandising business. Realizing the value of only a 20-foot 
frontage on a business street, a deep central entrance was pro- 
vided, giving two show windows of fairly good size. In the 
interior it was found necessary, in order to avoid crowding 
to arrange for a central aisle with two rows of showcases, 
the latter and the wall shelving serving to display the 
stock in a neat and attractive manner. The showcases are 
roomy enough so that one article does not detract from the 
appearance of another, and the tops of the cases are handy 
places to display special lines and all sorts of appliances which 
customers are at liberty to pick up and inspect. 

Because they have sold many lighting fixtures, Moran & 
Son perhaps paid more attention to fitting up a room for the 
display of them than to any other part of the store. The room 
is 25 by 40 feet and unusual, as can be seen from the accom- 
panying illustration, in its appointments. What is out of the 
ordinary is the square of showcases in the center of the room, 
these being used to break the expanse of floor space as well 
as for displaying table lamps. The decorations and furniture 
are in white, which, contrasted against the soft green carpet, 
give an atmosphere of coziness, which is borne out by the 
chairs and settees provided for customers. The lack of an 
overdisplay of fixtures is noticeable and in a great measure a 
relief to the bewildered customer. Another point in connec- 
tion with the room is that while the entrance to it from the 
store is large, a drop curtain has been provided to shut it off, 
so that the store noises will not distract customer and sales- 
man. 

There are a number of good features regarding the service 
given to customers that might be emphasized. It is enough 
to say, however, that the methods of dealers in other lines are 
not superior, and that customers receive the attention, cour- 
tesy and consideration that electrical dealers should become 
noted for, and which, with merchandising ability and store 
appointments have justified the firm in branching out as elec- 
trical dealers. 
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Business Hints for the Electrical Dealer 


Selling Service with Electrical Toys—Suggestions for Securing Lamp 
Trade—Relation Between Store Location and Class of Trade—Giving 
Customers the Benefit of the Doubt — Specializing in Sales Work 


By G. D. CRAIN, Jr. 


NE fact that the Christmas season of 1916 has demon- 
O strated is that electrical toys are a growing feature of 
the business, to which dealers in electrical appliances 
will find it worth while to give even more attention. Further, 
with sales of this class of goods being made in volume by 
general stores, which have no special knowledge of the goods, 
the electrical dealer should call the attention of the public to 
the fact that expert service accompanies every sale of an 
electrical toy in his store. 

This is an item of more than ordinary importance, not only 
on account of the considerable cost of some of the toys, 
especially when they are accompanied with batteries, motors, 
rheostats, etc., but because definite instructions must be given 
the purchaser who is not acquainted with the principles of 
electricity. The ordinary $5-a-week girl “suping” in a de- 
partment store at Christmas is evidently not the best person 
to go to for expert advice along this line, and the purchaser 
who buys without getting instructions is running the risk 
of having more or less trouble, which will be obviated if the 
toy has been purchased in an electrical shop. 

Speaking of electrical toys emphasizes the sales possibilities 
of transformers. These are placed on the market by a number 
of reliable firms, and make it possible to connect the toy 
outfits to the lighting system, instead of relying on batteries. 
With a transformer in use, a number of toys, all of varying 
voltage, can be operated, and the delighted child and his equally 
delighted parents will have a lot more fun than could be ar- 
ranged for in any other 

Toys, by the way, are being sold all the year ’round now- 
adays and it would pay the dealer to keep a fairly respec- 
table stock of them in evidence all the time instead of just 


way. 


at Christmas. 


Getting the Lamp Trade. 


While a good many electrical dealers handle reading lamps 
successfully, it is becoming more and more evident that in 
order to get anywhere with this line it is necessary to have 
a stock. The woman who buys a reading lamp—and most 
sales of this kind are made to women—takes some time to 
reach a decision, and if the stock is not large she hesitates 
about making the purchase. 

On the other hand, the decorative value of such lamps 
is so great and their place in the artistic home is so secure 
that the dealer can readily develop a big volume of business 
if he will go after it. Individual sales amount to considerable 
and in the aggregate the possible business is imposing. 

A successful salesman, who has had considerable experi- 
ence with women, and knows something about the indecision 
of the other sex, said that when he finds that a woman cus- 
tomer is hesitating about buying a certain lamp he has all of 
the lights switched off, places the lamp in question alone on 
a table, and then turns it on. Under these conditions, without 
any distractions, the customer speedily makes up her mind 
that this is just what she was looking for, whereas with 
several other lamps all attractively illuminated she has a lot 
of trouble reaching a specific decision. 


Store Location and Trade. 


One of the important things to remember about location 
is ‘that it has a lot to do with the character of the trade 
handled. The store which is selling goods in one part of a 
city may be able to move a lot of high-priced stock, and to 


capture what is known among retailers as the “limousine 
business.” If he were in another part of the same town, with 
the stock suited for the other location, he would find that his 
prices were too high for the pocketbooks of his prospects, 
and that the popular-price trade which he necessarily had to 
cater to would pass him by. 

Consequently it is up to the dealer to study both his loca- 
tion and its possibilities from the merchandising standpoint, 
and then select his stock according to the kind of business 
he is handling. For example, in some stores a $5 electric 
iron is standard, because people who visit these establishments 
are looking for the best, and don’t mind a fairly high price. 
Then there are other stores which would have a hard time 
selling a $5 iron, because their trade wants those priced at 
lower figures. 

A certain concern operating in a big city ran for a long 
time a large appliance store on a famous street of the 
“exclusive” type and secured the trade of the most prominent 
people of the town without any trouble. They came in, saw 
that the company had an especially attractive assortment of 
goods, and purchased because they were looking for the 
highest quality. 

Later on, it was noticed that business of this character had 
begun to fall off, and investigation showed that it was because 
more aggressive advertising of lower-priced lines, for the 
purpose of increasing volume, had brought into the store 
many customers who ordinarily purchased on a less exclusive 
thoroughfare. They were respectable people, but just “didn’t 
belong;” at least, that was evidently the conclusion of the 
wealthy customers who had formerly purchased there, for 
the latter had discontinued buying on that account. 

In order to meet this situation the company opened another 
store in a district where popular prices were the normal 
thing, and where the trade of the people of the middle classes 
could be handled to advantage. The second store pulled the 
business of this type, while the first store gradually w: 
back the estranged patronage of the higher-class buyers. 

This may seem like a kind of commercial snobbishness, but 
as a matter of fact it is simply adapting methods to suit con- 
ditions. As an evidence of this, the first store, catering to 
the high class trade, does not price the goods displayed in 
its windows, while the store in the popular-price territory 
puts tags on everything it shows. 


Giving Customers the Benefit of the Doubt. 


While the old saying that the customer is always right is 
neither true nor a practicable basis for doing business by 
the average electrical merchant, there is another and more 
up-to-date slogan which might well be posted in every store. 
It is, “Give the customer the benefit of the doubt.” 

In other words, where a reasonable doubt exists regarding 
the construction of a guarantee or the extension of delivery 
service, and the dealer could decide it either way—favorable 
to himself or favorable to the customer—it is always wise 
to give the decision to the latter, where the case is plain 
one way or the other there is no sense in deciding any way 
except according to the facts, but there are innumerable times 
when there is reason on both sides. 

In a case of this kind the customer is entitled to con- 
sideration and to what the baseball players call the “breaks.” 
You can afford to give your patrons the “close ones,” as the 
diamond performers put it. 
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For example, a salesman came to the manager of a big 
electrical store recently and asked regarding free delivery to 
a certain suburb some distance away. 

“The customer said that other stores made this delivery,” 
he said, “but I didn’t tell him whether we would send it or 
not.” 

“Did the customer understand that we would pay the de- 
livery charges?” inquired the manager. 

“Yes,” said the salesman, “I think he did.” 

“All right, then,” said the boss, “though it is contrary to 
the rules to deliver that far out, we'll send it express, pre- 
paid. Don’t let a customer leave in doubt as to what we are 
going to do for him. It’s better to explain that we can’t 
do a thing than to leave it up in the air. That’s the sort of 
thing that drives away business.” 


Specializing in Sales Work. 


the larger electric appliance stores, it has been found 
that better results can be obtained by assigning certain sales- 
men to certain classes of stock. This does not mean that 
they are not to acquaint themselves with other classes of 
soods, but that they are to specialize on those to which they 
are best suited. In this way the store succeeds in getting 
salespeople who are enthusiastic, because they know all about 
the particular items with the sale of which they have been 
harged. 
Speaking of specializing, a large concern in the East 
1as classified its goods according to the following system: 
Lamps, including table lamps, floor lamps, desk lamps, 
oudoir,lamps, piano lamps, silk shades, etc. 
Heating appliances, such as flat irons, 
ishes, curling irons, heating pads, etc. 
Ranges, ovens, etc. 
Small motor devices, including vibrators, sewing machines, 
motors, fans, etc. 


Q 


=) 


toasters, chafing 


ewing machine motors, toy 
Washing machines. 
Vacuum cleaners, including suction cleaners. 

Therapeutic devices, including high frequency outfits, 

therapeutic lamps, etc. ; 
By using different salesmen in these various departments 

the store gets better results and customers get better service. 


s 





Two Attractive Christmas Windows Which In- 
fluenced Sales. 


Two very attractive Christmas windows, which may easily 
be adopted for other seasonable displays of electrical appli- 
ances, are shown in the accompanying illustrations. Both are 
windows of the Public Service Company of Northern IIli- 
nois, one being at Oak Park, IIl., and the other at Maywood, 
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Ill. Electric shops are maintained at both locations and mod- 
ern merchandising methods are employed, as is indicated by 
the attractive window displays. All goods are sold at list 
prices. 

In arranging a window display of electrical appliances, es- 

























Christmas Window at Oak Park, Ill. 






pecially at Christmas time when it is desirable to present as 
many different suggestions as is possible in the limited space 
available, it is usually the tendency to overcrowd a window 
and thus confuse the busy shopper who has many shops to 
visit. In the windows shown herewith a happy medium has 
been secured. In both instances a great variety of devices 
is shown and still there is not the slightest degree of crowd- 


ing. 

















Portland Dealers’ Novel Window Displays Win 


Prizes. 

There is no question that the well of new ideas in window 
displays is bottomless. This is confirmed time and time again 
by the novel displays made by electrical dealers throughout 
the country. 

The accompanying illustration shows the window displays of 
the Morrison Electric Company, of Portland, Ore., which 
because of their novelty and attractiveness, won the electrical 
prize in the Greater Portland Association display contest as 
well as first prize in an America’s Electrical Week contest. 

The excellent arrangement of the exhibit can be seen from 
the illustration, and the effective color scheme, which was in 
red, set off the appliances in an attractive manner. The win- 
dow space was used for displaying the latest and most novel 
electrical devices on the market, including two electrical rac- 
ing automobiles, and what is considered the smallest power 
plant in the world, generating one candlepower. 
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Christmas Window at Maywood, Ill. 








Prize-Winning Portland Window Display. 
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“Alternating-Current Electricity and Its Applications to 
Industry.” Second course. By W. H. Timbie and H. H. 
Higbie. New York: John Wiley and Sons, Incorporated. 
Cloth, 729 pages (5 x 7% inches), illustrated. Supplied by 
Electrical Review Publishing Company, Inc., for $3.00. 

This volume, which treats of the operating characteristics 
of alternating-current apparatus, is a continuation of “Alter- 
nating-Current First by the same 
authors, and, like the First Course, is intended, primarily, for 
trade-school and other students with a limited knowledge 
of mathematics. 
clusively. The principal divisions of the subject matter are: 
The the Transformer, 
Transmission and Distribution Systems, Induction Motors, 
Synchronous Motors, Converters and Rectifiers. 


Electricity, Course,” 


Graphical processes are used almost ex- 


Alternating-Current Generator, 


The subject matter is based largely on experimental facts, 
The 
statements are generally clear, but some of them are unwar- 
ranted On will be found this 
direct effect, alternately weakening 
and strengthening the main field twice during each cycle 
of E:, but having a zero average effect upon the flux from 
each pole. ” This is true only when the permeabil- 
ity of the magnetic circuit is constant. Again, on page 428, 
when reference is made to a synchronous motor: “The load 
torque is due to magnetic attraction of the poles produced 
by the alternating currents in the ‘armature’ windings for 
the poles produced by the direct current in the ‘field’ wind- 
ing, 


and the method of presentation is extremely dogmatic. 


and misleading. page 31 


statement “There is a 


But a compensating winding may neutral- 
ize the “poles” produced by the armature windings without 
affecting appreciably the torque of the motor. 

The principal criticism of the volume is in regard to its 
length. This fault is largely because the authors have gone 
into the minute details of the operation of alternating- 
current apparatus, and, at the same time, appear to assume 
On 
this assumption, detailed explanations and repetitions are 
made which extend the volume to more than seven hun- 
dred pages. If the subject matter of the First and Second 
Courses were condensed into a single volume of 


that the reader is ignorant of the simplest matters. 


four hun- 
dred pages or less, it would be well worth while. 
J. F. Wilson. 

“The Emission of Electricity From Hot Bodies.” By O 
W. Richardson. London: Longmans, Green and Company. 
Cloth, 304 pages (512x834 inches), 35 illustrations. Supplied 
by Electrical Review Publishing Company, Inc., for $2.75. 

Probably no one is better fitted to treat the subject of this 
book than its author, since his own work has led its more 
modern investigation and _ theoretical Although 
the conducting power of flames was known long ago, and the 
Edison effect was observed upon the advent of the incandescent 
electric lamp, it was nof until the conception of the electron 


discussion. 


was formulated that much progress was made in the study of 
phenomena connected with the electrical behavior of hot bodies. 
It is only in recent years that we have seen the development 
of the Fleming valve, the audion amplifier, the Coolidge form 
of X-ray tube, and the kenotron. These practical applications 
are not discussed in this book, which is devoted to theory 
und experimental investigations. Following an introductory 
chapter, the author discusses Theory of the Emission of Elec- 
trons from Hot Bodies, Temperature Variation of Electron 
Emission, Effect of Gases on the Emission of Electrons, En- 
ergetics of Electron Emission, Emission of Positive Ions by 
Hot Metals, Effect of Gases on the Liberation of Positive Ions 
by Hot Metals, and Emission of Ions by Heated Salts. The 
final chapter deals with Ionization and Chemical Action, and 
describes some of the author’s recent experiments in this 
interesting field. 
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The book is written for the scientist rather than the engi- 
neer, and the theoretical portions involve the use of the cal- 
culus, but the non-mathematical reader will have no trouble 
with the descriptive parts, which give a good account of the 
facts of the subect so far as they are at present known. It 
is a subject which is making rapid strides. 


“The Universe and the Atom.” 
York: D. Van Nostrand Company. Cloth, 314 pages (5%x8 
inches), 58 illustrations. Supplied by Electrical Review Pub- 
lishing Company, Inc., for $2.00. 


By Marion Edwin. New 


In contrast to the preceding book, which is confined to ex- 
perimental investigations and the mathematical theory which 
may account for them, the author of this volume deals in specu- 
lation concerning the structure of the ether and of matter which 
cannot, at least directly, be either verified or disproven. The 
recent work of many physicists has been along the line of re- 
ducing all physical phenomena to an electrical basis. This 
author has endeavored to furnish an explanation of the physical 
universe on simple mechanical principles. In order to make 
the presentation readable by the non-technical reader, the main 
features of wave motion have been explained. The author 
shows familiarity with wave phenomena, but in dealing with 
electrical phenomena, as where a magneto-electric generator is 
depicted in Fig. 48, ignorance is shown and evidently the author 
has never tried that particular experiment himself. The author 
explains to his own satisfaction the action of gravitation on 
matter, its non-action on ether, Balmer’s series of special lines, 
the periodic system of the chemical elements, etc. They all de- 
pend upon ether structure and properties based on “force rays.” 
Any attempt to solve the riddle of the ultimate structure of 
matter is of interest to the natural philosopher, and this volume 
will find many eager readers, especially as the author has inter- 
woven with his theory many of the puzzles of physical and 
chemical phenomena. 





Proposal to Merge Service Boards in 
Massachusetts. 


A bill has been filed in the Massachusetts Legislature 
which provides for the reorganization of the Gas and 
Electric Light Commission and the Public Service Com- 
mission. The new plan contemplates a board of seven 
members to be appointed for terms of seven years, the 
chairman to receive $8,000 annually and the other mem- 
bers $7,500 each, to supervise all the utilities now under 
the authority of the two boards. Four sub-boards of 
three members each would be appointed by the chairman, 
one to deal exclusively with railroads, another with rail- 
way matters, the third with lighting utilities and the fourth 
with telegraph and telephone service. 

Opponents of the project see in it a sinister aim to up- 
set the organization of the present Gas and Electric Light 
Commission, which has been an effective supervising board 
for upwards of 30 years. In the view of certain interests 
the present board is too radical, and a change in the per- 
sonnel of one or two of its members would be welcome to 
these interests. 





Electrolysis Surveys by the Bureau of 
Standards. 


At the joint request of the local utility companies and the 
municipal authorities, the United States Bureau of Standards 
has been directing an electrolysis survey of the city of Omaha, 
Neb. Most of the measurements are being made by the en- 
gineers of the utility companies. Measurements are also being 
made under the Bureau’s direction in connection with elec- 
trolysis surveys at Altoona, Pa., and Baltimore, Md. The re- 
sistance of ground connections from electric circuits is being 
measured by a representative of the Bureau in a number of 
other cities and towns of the country. 
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Special-Process Copper for Electrical: Use. 


The Copper Specialty Corporation, Fifty-ninth Street and 
Woodland Avenue, Philadelphia, Pa., is now prepared to 
produce electrical parts made from a special-process cop- 
per, also castings and drop forgings from this copper. 

The new features of this copper are that it is as hard 
when obtained direct from the crucible as the usual com- 
mercial cold-rolled copper, and all drop forgings and cast- 
ings retain their hardness if reheated; this latter feature is 
especially advantageous when used in electrical apparatus 
that may be subject to excessive heat, as commercial cold- 
rolled copper when heated becomes soft; in other words, 
this special copper is self-hardening. 

This special copper can be more readily machined and 
a much more perfect thread can be cut on same than is 
possible now with commercial copper. This copper can 
also be cast in iron molds, making practically a finished 
product which is as hard as cold-rolled copper. Under 
arcing tests this special copper will not blister or pebble 
like ordinary commercial copper. 

This special copper is not an alloy with other metals 
but is substantially pure copper, 99.80 per cent pure, and 
shows electrical conductivity of over 92 per cent. The 
treatment of this copper is by a special flux which renders 
the copper more readily machined and gives it a hardness 
and elasticity equal to cold-rolled copper. 

It will be readily understood that the expensive method 
now in use of assembling numerous parts of cold-rolled 
copper, such as switch contacts, etc., is simplified by this 
new method, since the parts can be drop-forged in one 
piece, making a device that eliminates the fitting and sol- 
dering of pieces together. 

The Copper Specialty Corporation is prepared to submit 
samples, etc., of its product. 





New Model of Electric Air Inflater for Large 
Garages. 


For use in public garages of considerable size, a new model 
of electrically operated tire inflater has been placed on the 
market by the Black & Decker Manufacturing Company, 105 
South Calvert Street, Baltimore, Md. It is known as the new 
No. 2 Lectroflater tank outfit. Its motor-driven air pump em- 
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bodies the same features as were described in the ELBCTRICAL 
REVIEW AND WESTERN ELECTRICAN of May 27, 1916. The new 
model includes a large-capacity tank capable of holding enough 
air to inflate several tires from dead flat to full pressure with- 
out waiting for the compressor to catch up. An automatic 
pressure-regulated switch is supplied, however, which starts 
the motor when the pressure in the tank has dropped to 120 
pounds per square inch and stops it when the pressure has 
reached 150 pounds. 

The outfit comes all complete with wiring and piping all con- 
nected, so that it is necessary merely to connect to any con- 
venient lighting outlet of 110 volts, either direct current or 
alternating current, a universal motor being used. An excep- 
tionally strong, triple-braided hose, 25 feet long, is provided 
with air check fitting any tire valve. The outfit has no ex- 
posed electrical or mechanical parts liable to injure any one 
coming in contact with them. All these parts are inclosed. All 
bearings run in grease, which requires repacking only about 
four times a year; only a single grease cup needs then to be 
attended to, the lubrication being automatically taken care of 
from this. The compressor and switch units can be quickly 
removed for inspection or repairs. 

This outfit is quite compact, its dimensions being: length, 44 
inches; width, 16 inches; height, 31 inches. The weight is 140 
pounds. 





New C-H Electric Soldering Iron. 


The electric heating unit of a new type of electric solder- 
ing iron, which is illustrated herewith, is hermetically sealed 
inside the body of the iron. This prevents moisture, heated 
solder or flux from penetrating any joint and coming in 
contact with the heater wire. The same metal—steel—is 
used throughout the structure of the body to eliminate the 
liability of opening of seams due to unequal expansion. The 
copper tip does not screw into a hole in the iron body, but 
the C-H design is such that a threaded core extends from 
the body and over this the tip is screwed. The heated core 
of the body, therefore, passes directly into the copper tip, 
leading the heat in and concentrating it where it is re-- 
quired. 

Five standard sizes of this tool are made by the Cutler- 
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Hammer Manufacturing Company, of Milwaukee, Wis. The 
sizes vary in diameter from 0.625 to 1.75 inches. Besides 
being used for all soldering purposes, they may be used 
for melting wax, for branding, etc. The advantages of 
cleanliness, efficiency and convenience of electric soldering 
irons are well known and further comment is unnecessary. 


New Type of Magnetic Contactor for Heavy- 
Duty Motors. 


A direct-current magnetic contactor of new design has 
recently been placed on the market by the Industrial Con- 
troller Company, of Milwaukee, Wis 

The contactor shown in the. illustration is a single-pole 
outfit, but the same design is also used for double-pole 





Magnetic Contactor for Controlling Heavy-Duty Motors. 
contactors. The frame is of heavy cast iron and so con- 
structed as to allow the contactor to operate at an inclina- 
The contact-finger 
tips are of heavy copper forgings, the moving and station- 
ary tips being identical. 

The design of the contact finger is such that a slight 
rolling, 


tion of 30 degrees in either direction. 


instead of a sliding, action is obtained, thus avoid- 
ing excessive wear and at the same time confining the arc 
to the upper end of the finger tip and maintaining a clean 
contact surface. 

The contacts are of liberal proportions and close under 
heavy pressure, giving ample current capacity and render- 
ing the use of auxiliary brush contacts unnecessary. 

The magnet coil is designed for continuous duty with- 
out the use of protective resistances. A powerful blowout 
magnet is used and the arcing shields can be readily thrown 
back out of the way to renew the arcing tips. 

All parts of the switch are readily accessible and the 
entire switch can be dismantled from the front of the panel. 
The switch has been designed particularly for heavy duty 
and is especially suited for crane and hoist work and gen- 
eral steel-mill duty. 


Oldest Mercury-Vapor Lamp Still Fit For 


Service. 





After having been in use for eleven years, eight months 
and seven days, the oldest type of Cooper Hewitt lamp in ex- 
istence, while still fit for further service, has been returned to 
the manufacturer by E. L. Elmendorf, the celebrated traveler 
and lecturer. This “oldest living graduate” is shown in the 
accompanying illustration. It was returned with the original 
tubes, both of which are still in good working order, the 
vacuum being intact though the glass was slightly discolored 
from use. 

The work of the lamp has been in connection with the mak- 
ing of lantern slides from photographic negatives, enlarging 
and reducing negatives, making small and large positives on 
glass or on paper, and for illuminating flowers, copies, maps, 
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machinery, in fact everything that Dr. Elmendorf wanted to 
photograph indoors. Since the lamp was installed, he has 
given up entirely the use of sunlight for indoor photography. 
Moreover, whenever there was any very close work to be done 
in his machine shop, like milling sprockets and spiral gears 
for the motion-picture camera or projector, it was found that 
better work could be done for longer periods of time without 
eye-fatigue when the Cooper Hewitt lamp was used. By dif- 
fusing the light through the finest gauze, the micrometer scales 
on the instruments of precision employed were very distinct 
and easily read without the use of a magnifying glass. 

This outfit was in practically constant use during the entire 
period above stated except during the summer months when 
the lecturer was traveling. In the fall it was used on the 
average of 14 hours a day; during the winter and spring from 
6 to 12 hours a day, irregularly, depending upon the amount 
of time Dr. Elmendorf could spare from his lecture work. 

Only once during its period of use has the lamp gone out, 
and that was during a storm when the studio was struck by 
lightning. However, as the lamp was protected by five-am- 
pere fuses it was not injured, and after new fuses were put 
in and the current turned on it worked as well as before. 

The new M-shaped tube furnished to replace the “veteran” 
is made especially for photographic enlarging. Its shape en- 
ables the light to be concentrated behind the negative, and with 
two sheets of ground glass it gives perfect diffusion for nega- 
tives up to and including those 8 by 10 inches in size. 

For yéars an ideal window of artificial light has been sought 
for photographic enlarging work. This requires one that has 
a steady light without a flicker or variation, one that can be 
used without condensing lenses or many dense mediums to get 
diffusion and, above all, a light that does not need constant 






























































































New Type of M-Shaped Cooper 
Hewitt Lamp for Photo- 
graphic Work. 













Dr. Elmendorf’s Old 
Lamp. 





attention. These results are said to be readily obtained with 
the new type M-shaped tube illustrated. 

As is generally known, the light from a Cooper Hewitt lamp 
is particularly well adapted for photographic work, so that 
there need be no guessing about the exposure a plate of known 
speed should have. This fact, Dr. Elmendorf claims, has 
saved him at least two years’ time out of the past twelve 
years of work, besides saving many thousands of plates that 
he lost due to guessing at the time of exposure when using 
daylight. 
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WESTINGHOUSE ELECTRICAL DEVELOP- 
MENTS DURING 1916. 
New Apparatus and Improvements Brought Out by One of 
the Leading Electrical Manufacturers. 


In turbogenerator work, the conspicuous feature has been 
the great increase in size of units and in the markedly bet- 
ter efficiency which these very large units will possess over 
the sizes which were considered to be large but a short 
time ago. The Westinghouse Electric & Manufacturing 
Company has now on order several turbogenerator units 
as large as 70,000 kilowatts in capacity, also a number of 
machines of 40,000 to 50,000 kilowatts and a great num- 
ber between 20,000 and 35,000 kilowatts. These very large 
turbines have naturally called for very large condensers, 
nd many of the latter are now being built, some of them 
having as large as 56,000 square feet of surface. 

\nother subject of interest has been the development of 
steam-turbine arrangements for driving direct-current gen- 
erators. Many of these units have been contracted for. 
Most of them have involved reduction gears, permitting 
the use of high-speed and highly efficient turbines, running 
at approximately 6,000 revolutions and then employing 
slow-speed direct-current generators of standard and well 
established design, eliminating the earlier difficulties of 
commutation that characterized the effort to direct-connect 
the turbine and dynamo. 


Hydroelectric Units. 


There have been a number of large-capacity water-wheel 
type units sold during the past year, most of them being 
from 10,000 to 15,000 kilovolt-amperes vertical type, operat- 
ing at relatively low speeds. The weight of the revolving 
parts and water thrust is cared for by a Kingsbury thrust 
bearing mounted on top of the generator. The particular 
feature of this development is the increasing tendency to- 
ward individual units of large capacity. 


Direct-Current Generators and Rotary Converters. 


The engine-type generator has remained practically the 
same since the development of commutating poles, five or 
six years ago, which have proven in the meantime to be 
a valuable addition from every standpoint. Higher speed 
generators, usually forming a part of motor-generators, 
have been improved in that details such as brush holders, 
brush rigging, etc., have been redesigned. The increased 
use of the compensating winding in generators has been 
marked with pleasing results, especially in those designed 
for very heavy peak-load duty. 

The chief developments in rotary converters have been 
in details, such as improvements in brush holders and rig- 
ging and the automatic control for the shunt commutating- 
pole field on booster converters. 


Circuit-Breakers. 


The principal development in carbon circuit-breakers 
has been the method used to produce laminated studs 
for large breakers. A process of molding copper under 
pressure is used, resulting in practically the same con- 
ductivity for molded studs as was obtained with forgings. 
The molded stud is so shaped as to provide ventilation 
through the panel, and at the same time an increased ca- 
pacity for the same space occupied, due to the increased 
surface. These studs are easily slotted for standard bus- 
bars, the slots being in either a horizontal or vertical 
plane. 

There has been a considerable increase in the use of 
high-capacity multipolar carbon breakers for the distribu- 
tion of 440-volt alternating current in large industrial 
plants. Three-pole breakers up to 12,000 and 14,000- 


ampere capacity arranged for closing by one solenoid have 
been supplied. 
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Cell-mounting breakers have been standardized by the 
use of single-pole individual units, with all-steel construc- 
tion, arranged for convenient mounting by sliding the steel 
bases into channel-iron grooves built in the cell struc- 
ture. 

The tendency has been towards the increased use of 
round-tank breakers having one tank per pole. A large 
number of cell-mounting breakers have been supplied for 
use on voltages up to 23,000 where the normal capacity of 
generating and other synchronous apparatus tied together 
approximates 100,000 kilowatts. The tanks in these breakers 
are of the seamless type, being drawn out of a single 
sheet of steel. For high voltages and large capacities, 
round-tank, single-pole, floor-mounting units, with me- 
chanism mounted on the tank, are being provided up to 
150,000 volts. In these, the tendency is to mount the 
operating mechanism inside the tanks so as to obtain the 
maximum strength of tank against internal stresses by 
the use of a dome-shaped top of sheet-steel construction 
riveted to the tank. 


Lightning Arresters. 


The principal development has been to extend the “safety- 
first” feature to the popular size arresters for protection 
of 2,300-volt distributing transformers. An arrester is pro- 
vided in a cast-iron case with a hinged’ door, so that upon 
the door being open for inspection, the arrester element 
is entirely disconnected from contact with the line, and 
all parts may be safely handled. 


Transformers. 


The year has been marked by a large increase in trans- 
former production rather than an increase in capacity or 
voltage. A single-phase transformer with a rating of 10,- 
000 kilovolt-amperes, the largest single-phase rating ever 
built, has been furnished by the Westinghouse company, 
which also has supplied a three-phase, 16,000-kilovolt- 
ampere unit which has been installed for operation on a 102,- 
000-volt circuit. ; 

A complete line of outdoor current transformers has 
been developed for voltages up to and including 70,000 to 
meet the growing demand for this apparatus as a part of 
outdoor substation equipments. Potential transformers 
for similar service are also available. 

Where replacing cost would be large, a double primary 
winding for high-voltage current transformers has ad- 
vantages. The windings may be connected in series for 
one primary current rating, and in parallel for twice this 
rating. By means of this scheme, it is possible to double 
the capacity of the transformer at a later date should 
it be desired to do so. 


Protective Relays. 


The increasing diversity and complication of transmis- 
sion and distributing systems have led to an enormous 
increase in application of protective relays. A study has 
been made of the problem, resulting in great improvements 
in relays to provide the necessary characteristics. With 
the growing tendency to interconnect feeders, networks, 
and even complete systems, in the same way that a gen- 
eration ago short independent railroads were combined 
into great transcontinental systems, the field for relays 
has increased very greatly and the Westinghouse com- 
pany has done valuable pioneer work along these lines. 


Potentiometers. 


Measurement of the internal temperature of inaccessible 
parts of electrical machinery, and, in fact, throughout 
various industries is becoming more important. Thermo- 
meters for these purposes have led to erroneous results 
and are being discarded in favor of electrical means for 
measuring temperatures. The thermocouple method is 
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perhaps the most satisfactory scheme yet devised for this 
purpose. The thermocouple is permanently imbedded in 
the the temperature of which it is desired to ob- 
serve, and the thermo-elctromotive force is measured by 
means of a potentiometer of extreme sensibility. Not only 
are temperatures of internal parts of generators, motors 
or transformers so determined, but this development is 
also being utilized in a number of other applications. 


mass, 


Induction Feeder-Voltage Regulators. 


The steadily increasing demand by central stations for 
feeder-voltage regulators was strongly 
the The generally pros- 
perous business conditions prevailing have very naturally 
resulted in increased lighting loads, which have in turn 
necessitated means for overcoming the increase in voltage 
drop 


alternating-current 


emphasized during past year. 


been de- 
veloped to a point where they are in every way a thoroughly 
reliable and highly efficient type of apparatus, and have 
for 


Induction-type feeder-voltage regulators have 


so-called 


supplanted the step-type regulator prac- 
tically all purposes. It has been found in a large number 
of cases that with present copper prices, considerably 


less expense is involved by installing a regulator to raise 


the voltage on a heavily loaded feeder, or where an ex- 
tension of the line has been made, than by installing 
heavier feeder copper. In addition the voltage regulation 


throughout the entire day will be closer, when the regulator 
is used, than would be the case if heavier conductors were 
used without a regulator. 

New developments were undertaken during the year to 
improve the the standpoints of 
electrical performance and reliability of operation. These 
developments have resulted in a complete line of single- 
phase motor-operated regulators from 5.75 to 69 kilovolt- 
amperes. details were made in 


the standard line of three-phase regulators, which range 


further regulator from 


Improvements in certain 


in size from 10 to 100 kilovolt-amperes. 


Switchboards. 


Probably more than any other detail line, switchboards 
and switchgear have been affected by the tremendously in- 
creased central-station loads incident to the prosperity of 
the 
sion, have for the past two or three years postponed in- 


past year. Stations which, due to industrial depres- 
creases in capacity have suddenly found their loads grow- 
ing far beyond their capacity even when standby stations 
more’*or less obsolete have been brought into operation 
The net result has been not only large increases in exist- 
ing stations, but the building of new stations of huge ulti- 
initial equipment has run into ca- 
10,000 to 100,000 kilovolt-amperes. UgIti- 
stations have varied from 
kilovolt-amperes per individual station. 

This, of has meant switchgear orders of ex- 
ceedingly large value with a tremendous amount of detail 
equipment and, due to large ultimate station capacity con- 
templated, oil breakers of the highest ultimate breaking 
capacity Some of these orders have involved 
initial equipment including as high as 60 600-ampere and 
12 2,000-ampere, 23,000-volt, oil circuit-breakers per or- 
der. Control desks and boards, involving as high as 40 
sections and 60 panels have been ordered. The amount 
of smaller details, such as disconnecting switches, instru- 
ment transformers, meters, relays, etc., has been unusually 


mate capacity whose 
pacities of from 
mate capacities of these 


80,000 to 240,000 


new 


course, 


available. 


large. 

With this tremendous amount of business naturally the 
maximum efforts of the manufacturer have centered on 
aggregating apparatus and making station layouts to pro- 
duce the control equipment demanded by 
present-day ideas of size, reliability and flexibility. This 
has meant capitalizing and taking advantage of the time 


complicated 
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and effort expended in the previous year or two in develop- 
ing and bringing our various high-powered oil breakers 
switchboard accessories, etc., which it was anticipated 
would be required by the present degree of station expan- 
sion when it came. With 20-inch diameter, round-tank. 
high-speed, oil breakers capable of rupturing 625,000 kilo- 
volt-amperes at the arc with 23,000 volts; latched dis- 
connecting switches and busbar supports made up of strong 
pillar-type insulators and proper malleable-iron fittings: 
long-scale, open-face meters capable of standing any over- 
loads, that current transformers can deliver, and abso- 
lutely accurate overload and reverse-power relays of the 
induction type, the Westinghouse company was in a par- 
ticularly fortunate position to meet the demands of the 
sudden growth in central-station capacities, particularly as 
its corps of experienced switchboard engineers had been 
maintained for just such an emergency. 

There have been a few additions to existing high-voltage 
transmission systems, one new 40,000-kilowatt station being 
built for a Montana corporation, to feed into a 110,000-volt 
transmission system. Two additions to a well known 140,- 
000-volt system in Michigan were also made. Switching 
equipment for a 132,000-volt tie line between a western 
Pennsylvania power company and a steam station in West 
Virginia was also ordered the later part of the year. 

The use of black-dial, open-face switchboard meters with 
white scales and pointers has also shown increasing favor, 
particularly with the growing tendency for the use of dull- 
black-finished slate for panel material. 

With induction relays having a sustained accuracy which 
permits selective action, on actual systems where they are 
installed, of one-half second and even better, there has 
been a remarkable number of these relays used on new 
installations and on existing systems to which these new 
installations form an addition. On some systems where 
hundreds of these are employed trouble due to relay fail- 
ures have been almost unbelievably small. 


Lighting Equipment. 


The Westinghouse company has endeavored to improve 
many of the details of its Luxsolite outdoor fixtures, and 
has completed a new design for these fixtures which fol- 
lows closely the standard for high-candlepower 
Mazda C lamps. Continued progress has been made on 
the development of electrodes for the metallic-flame arc 
lamps and carbons for carbon-flame arc lamps, all of 
which have resulted in improved lighting efficiencies and 
better operation of the lamps. The company has also 
extended its line of small lighting transformers for pole 
and manhole mounting. 


design 


Heating Apparatus. 


There has been considerable development in the in- 
dustrial-heating field and particularly that applying to the 
heating of enameling ovens used mostly for baking the 
enemaled parts of automobiles. There is every indication 
that electricity will entirely supersede gas for this process, 
at least where conditions will permit the process to be 
carried continuously. 

A complete line of steel-clad heaters has been developed 
to meet the requirements of general industrial heating, 
such as for tanks and vats of various liquids, hot presses, 
etc., to satisfy the demands resulting from an increased 
knowledge of the value of electric heat for such applica- 
tions, the outlook for which looks very promising. 


Fan Motors. 


The most important fan development of the Westing- 
house Electric & Manufacturing Company is that of the 
10-inch fan motor to supplement the previous line. This 


ian is intended for use in homes where a high-grade fan 
is required, but the breeze given by a 12-inch fan is not 
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necessary. The new fans are made in both oscillating and 
non-oscillating types and for all commercial voltages and 


frequencies. 
Electrical Equipment for the Steel Industry. 


The demand for an increased output of every line of 
steel products has been most unusual. The result has 
that all existing plants have been working to their 
utmost capacity and many new plants are now under 
construction. As an indication of the increased capacity, 
it is stated that the shipment of ore on the Great Lakes 
for 1916 was about 65,000,000 tons, which is some 50 per 
ereater than the amount of ore brought down the 


been 


cent 
lakes during 1915. 

Steam drive in steel plants is now becoming the ex- 
rather than the rule, and during the last year 
than three-fourths of the new mills contracted for 
use motor drive. Comparing motor installations on 
main rolls for the period 1905 to 1910, the average is 
approximately 40,000 horsepower per year. For the period 
1910 to 1915, the average is 60,000 horsepower per year, 
during the last year the increase has been at the rate 


ception 
more 


“11 
will 


and 


of approximately 200,000 horsepower per year. The re- 
quirements for the auxiliary motors have increased in the 
same proportion. 


There has also been a decided increase in the average 
of driving unit, as a large majority of new mills now 
being installed are of exceedingly large capacity. The 
Gary works of the Illinois Steel Company contracted with 
the Westinghouse Electric & Manufacturing Company for 
a 7,000-horsepower, 25-cycle motor for a 160-inch plate 
mill. which from the standpoint of torque requirements is 
to a 10,000-horsepower motor of normal re- 
quirements. The largest motor now operating has a rat- 
ing of 6,500 horsepower, it also being at the Gary works. 

\n application which is increasing very rapidly in num- 
bers is that of motor drive for reversing mills. The West- 
inchouse company has during the last year secured or- 
ders for a large number of these equipments, some of 

ch have a maximum rating of from 15,000 to 18,000 
horsepower. The company is also furnishing the largest 
60-cycle motor ever built—4,200 horsepower, 220 volts for 


S1Z¢ 


equivalent 


whi 


driving the bar mill of the United Steel Company, 
Canton, O. 
According to the present indications, the demand for 


electric apparatus for steel mills is even greater than it 
has been before, and it is evident that practically all of 
the steel companies are convinced that they are warranted 
in proceeding as rapidly as possible with extensive im- 
provements, even though they are paying from 40 to 50 
per cent more on an average for apparatus. 

Another point of interest in connection with steel-mill 
electrifications is the rapidly increasing use of central- 
station power. During the last year or two this has in- 
creased fully 50 per cent over the average for a five-year 
period previous to 1915. 


Electric Furnaces. 


The use of electric furnaces in this country is growing 
very rapidly. It might be said that during the last year 
the number of furnaces contracted for more than doubled 
the total number of units in operation previous to January, 
1916. There is also a decided increase in the average ca- 
pacity, this probably being double that of the average 
size previous to the above-mentioned period. There has 
been specially increased activity in regard to the applica- 
tion of those furnaces for making ferro-silicon and ferro- 
manganese products, which are extremely important in 


the manufacture of steel and which, owing to their scarcity 
during the last year or so, have increased greatly in cost. 
The Westinghouse company has recently assumed the 
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marketing of the Thury regulator, as furnished by the 
Turnbull firm of Welland, Ont., Canada. Formerly this 
regulator was imported from Switzerland, but owing to the 
war it has been impossible to purchase the same. 


Chemical Industry. 


There has been an unusual increase in the chemical 
business owing to the limited import during the last year. 
One of the processes that has attracted particular atten- 
tion has been the electrolytic production of caustic chlorine, 
which is used for bleaching purposes by paper mills that 
formerly purchased powders. They find, however, that 
owing to increased costs, they are warranted in installing 
their own manufacturing plants. This has created a de- 
mand for rotary converters and other electrical equipment. 

There has been a large increase in the number of by- 
product coke plants requiring a large number of motors 
for their operation. The products are numerous and highly 
valuable. 

Such companies as the Aluminum Company of America 
have greatly enlarged their various plants, and in the 
Niagara Falls district such plants as the Niagara Elec- 
trolytic Company, Hooker Electro-Chemical Company, 
International Acheson Graphite and the Union Carbide 
Company have made extensive improvements for which 
Westinghouse electrical equipment has been liberally used. 


Motor Drive for Textile Mills. 


A decided increase in the use of electricity in the textile 
industry has taken place. One important order recently 
secured by the Westinghouse company included the motor 
equipment for mills for the Thread Mills Com- 
pany, located at Spray and Draper, N. C., and owned by 
Marshall Field & Company. These plants were formerly 
steam driven, but all have changed over to motor drive. 
Owing to the high price of cotton and general conditions 
abroad, undoubtedly the textile industry will enjoy very 
good business conditions for quite a period, and will ex- 
pand and put in more plants for making up the cotton 
into goods. 

During the past year the Westinghouse Electric & Manu- 
facturing Company has completed the development of a 
new, silent, non-metallic gear material, the use of which 
in the manufacture and in the form of gears is covered 
by patents. This material is called Bakelite Micarta-D 
and is radically different from any other non-metallic ma- 
terial on the market. 

It is manufactured in sheets 36 inches square, and vary- 
ing from one-sixteenth to two inches thick. Gear blanks 
are cut from these sheets in sizes required, and are bored, 
key-seated and teeth are cut by the same methods and tools 
as would be used for metal gears. 


six 


Electricity on Shipboard. 


Another development of great significance has been the 
building of very large steam turbines and reduction gears 
for marine work. A few years ago the mercantile marine 
was not very enthusiastic on the subject of marine tur- 
bines, but orders are now being turned away daily for 
marine turbines and gears because it is impossible to 
make the commercial deliveries required by shipbuilders. 
Turbines of 15,000 horsepower capacity are now being 
built for marine propulsion with reduction gears of equal 
capacity having diameters of 129 inches. These gears 
have proven exceptionally suitable for the most trying 
operating conditions. 

The application of electricity for driving shipboard 
auxiliaries, such as winches, pumps, blowers, etc., has in 
the past been retarded due principally, it is probable, to 
increased first cost over steam-driven machines, lack of 
familiarity of operating seamen as compared with steam- 
driven equipment, and to slight additional operating ex- 
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penses in maintaining electrical apparatus. The additional 
facilities afforded by electrically driven auxiliaries in load- 
ing and unloading vessels as well as the operation of the 
ships themselves promise to extend this application, and 
during the past year several contracts have been let cov- 
ering electrical apparatus for operating such auxiliaries. 
As an example of the increased use of electricity for 
might be mentioned the contract for the 
equipment of the United States Battleship Tennessee, which 
was awarded to the Westinghouse Electric & Manufactur- 
The system of propulsion to be installed 
Two 


marine work, 


ing Company. 


differs from anything now in use by battleships. 

huge steam turbines, developing over 33,000 horsepower, 
will each drive an electric generator which will supply 
current to four 6,500-horsepower motors, each of which 


Thus the engines and propellers are 
The turbines can be placed wherever 
the designer desires to locate them. The propellers are 
readily reversible and the entire outfit operates at higher 
1 engines, thus providing 


drives a propeller. 


entirely independent. 


efficiency then is possible with 


superior maneuvering power and rapidity of action. 
Electric Railway Equipment. 


Last year a report of development stated “many detail 
improvements have been brought out during the year on 


the ventilation of railway motors which materially in- 
crease the continuous rating, making it possible to use 


25 or 35-horsepower motors on work which formerly re- 
quired 40 to motors.” All of these im- 
provements have finally been incorporated in the complete 
line of Westinghouse railway motors and a standard mo- 
tor has been ordered for stock to cover every reasonable 


50-horsepower 


need. 

A simplified brush holder has been developed for rail- 
way motor service. The well known Westinghouse method 
of mounting the brush holder, which has proven so re- 
liable, has been retained. The working parts, however, 
have been simplified, making it less expensive to replace 
such parts, and the arrangement of the brush-holder spring 
gives a more even and direct pressure on the brush. 

The new HLD type of control is really the PK form of 
controlling device with the exception that it is rearranged 
and the complete outfit mounted in one box. The develop- 
ment was brought about by the necessity for the simplest 
of control for use on low-floor cars with 
resultant space limitations. This control has all the ad- 
vantages of the K drum type combined with rugged and 
efficient features which have made the HL famous. 

A new car circuit-breaker, light in weight and simple in 
construction, to meet the needs for light-weight type K 
control cars has been produced. The working parts of 
this breaker are mounted on a base plate which can be 
easily removed from the box cover, facilitating repairs; 
in fact, an extra base with working parts can be kept on 
hand to make replacement and thereby make it possible to 
make repairs on a work-bench without any trouble. 


possible form 


Automobile Equipments. 


The output of automobiles in this country has reached 
a figure which is greatly in excess of the expectations 
of two years ago, the maximum output of pleasure car 
chasses being estimated at about 1,350,000 at the end of 
the 1916 season. 

Electric starting and lighting outfits for trucks will, 
within the next year or so, be as common in application 
as this equipment now is on pleasure cars. The Westing- 
house company has been devoting much thought and at- 
tention to this phase of the matter, developing a new line 
of equipment for the 1917 season, and its efforts have 


been towards bringing about a better standardization of 
types of apparatus than has heretofore been the practice. 
As the demand is largely for low-priced equipment, and 
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the inherent cost of round-frame lines of design in both 
motors and generators is more in line with the demand, 
Westinghouse designs have followed this trend except in 
cases where the round-frame machines could not be fitted 
on certain types of engines. 

On the so-called multi-cylinder models of pleasure cars 
that is, the eight and 12-cylinder types, a number of equip- 
ments are available, and a 12-cylinder ignition unit of the 
vertical type is being developed. The horizontal types of 
ignition will be largely discarded in the future, owing to 
their high cost as compared with the vertical types. 

The Westinghouse company is continuing the manufac- 
ture of the high-class meter of the d’Arsonval principle, 
with jewel bearings. It is only the high-grade car manu- 
facturers of discernment who will pay the price for such 
an instrument, and therefore, a competitive instrument, 
known as EI, has been developed which has a high degree 
of accuracy. 

One other development which has been made largely 
within the last year is the application of Micarta duck 
to timing gears and pinions, and for other uses on auto- 
mobiles. This material operates very quietly and gives 
a long life when meshed with steel gears; it also has the 
advantage of being applicable with simple malleable-iron 
hubs without the use of shroud rings or other supporting 
side plates, such as have usually been used in fabric or 
rawhide gears. 

The- glass-tube type of fuse with metal ferrule has come 
into very general use, although preference should be given 
to the indicator cartridge type of fuse. However, space- 
factor and cost considerations seem to be throwing the 
demand to the former type. The Westinghouse company 
supplies both types, with suitable fuse blocks. 


Electric Vehicles. 


There has been a marked extension in the use of com- 
mercial electric vehicles which has been promoted quite 
actively by a few of the larger central stations who are 
coming to realize the enormous amount of profitable busi- 
ness there is in charging batteries. The commercial 
electric vehicle, compared with the present commercial 
gasoline car, appears to have a brighter future than that 
of the electric pleasure vehicle. The economies of the 
former have been demonstrated quite conclusively, par- 
ticularly in the case of large installations. The difficulty 
in connection with small installations continues to be that 
of obtaining suitable charging and garaging facilities. 

With the increased industrial activity, there has been a 
greatly increased demand for electric trucks and tractors 
in industrial plants and at freight and steamship ter- 
minals. Several of the railroads and other transportation 
companies have installed equipments and industrial plants 
are beginning to use them very generally in the distribution 
of materials during process of manufacture. 


Small Motors. 


In the field of motors used in the home, office, store and 
shop, the increased demand for electric washing machines 
is particularly noticeable. This is due largely to the great 
difficulty in obtaining household help, and the fact that 
an electrically driven washing machine will pay for it- 
self in a short time in saving of help, often doing away 
with the laundress entirely. It is interesting to note that 
the principal manufacturers of washing machines have 
formed, for the purpose of standardization and publicity, 
the American Association of Washing Machine Manufac- 
turers, with headquarters at Chicago. 

There has been a very large increase in the demand for 
farm lighting plants, showing the general prosperity of 
the farmer and his efforts to modernize his home, barn 
and outbuildings. The extensive use of the automobile 
with starting and lighting equipment has undoubtedly had 
its effect in educating the farmer along these lines. 
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Compact Generator for Aeroplane Wireless 
Service. 


Any apparatus intended for use on an aeroplane must 
be strong and reliable as well as light and compact. To 
harmonize these conflicting requirements is no easy task, 
but it has been done very successfully in the little gener- 
ator shown in the accompanying illustration. It is really 
a combination of two direct-current generators mounted 
in a torpedo-shaped shell. One of the generators delivers 
low voltage for lighting the filament of the Audion wire- 
receiver; the other generator supplies 1,200 to 1,500 
volts for wireless transmission. Both armatures are 
mounted on the same shaft, which is stfpported at each 


less 











Generator of Compact, Non-Air-Retarding Construction for 
Aeroplane Wireless Service. 


end by ball bearings. The outfit is intended to be driven 
by a small propeller and is to be used as energy source, 
for transmitting and receiving wireless telephone messages. 
Its weight is only about 37 pounds. It was designed and 
built by the Electric Specialty Company, Stamford, Conn., 
which builds electrical machines for special requirements. 
This special machine was developed at the request of the 
De Forest Radio Telephone & Telegraph Company, New 
York City, which has recently secured a contract from the 
United States Navy Department for wireless equipment 
involving quite a number of those unique generators. 
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Universal Clamp for Mounting Conduits Under 
Girders. 


To permit ready mounting of conduits under various widths 
and shapes of I-beams, channels, Z-bars, angle irons, etc., the 
firm of Simplex Conduits, Birmingham, England, has placed 
on the market the universal girder clip illustrated. These con- 
sist of strong malleable-iron clamps that are used in the man- 
ner shown at the left. In the case of I-beams or inverted T- 





Dui 


Conduit Clamp for Use on Girders—Method of Use on 
Shown at Left. 


1-Beam 


bars, two clamps are used as shown. The lower edge of 
the clamp has three sharp teeth that grip a board, usually about 
three-fourths inch thick, to which the conduit straps are fast- 
ened. If channels, Z-bars or angle irons are used, two clamps 
are placed along the free flange near the ends of the wooden 
batten. 
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Long Life of Cedar Poles Graphically Shown 









































Fig. 1 


4 The interesting views shown above are graphic illustrations of the long life of western red cedar poles. 
is shown a pole of this type installed in Grand Rapids, Mich., which has been in continuous service for 17 years. 
interesting to note that there are no guy wires supporting this pole. 
Fig. 3 shows another Grand Rapids installation, also in service 17 years, and the butt, 
The company using these poles reports that they should be good for many 


evident that only the sap is rotted. 
shown in Fig. 4, shows practically no rot. 
more years of service. 


“Fig. 3 

In Fig. 1, 
It is 
The butt of this pole is shown in Fig. 2, it being 
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Mignon Wireless Corporation, Elmira, N. Y., has issued 
catalog No. R7, descriptive of the Mignon wireless system. 

Babcock & Wilcox Company, Bayonne, N. J., manufac- 
turer of water-tube boilers, will build a new one-story addi- 
tion to its plant on Lexington Avenue, to cost about $100,000. 

Wagner Electric Manufacturing Company, St. Louis, Mo., 
has prepared a 16-page booklet entitled “A Modern Lumber 
Mill; Its Electrical and Mechanical Equipment,” in which is 
described and illustrated the equipment of the mill, the differ- 
ent motor applications and types of drive being shown. 

K. McLennan & Company, manufacturers of “Gale’s” Com- 
mutator Compound, announce that S. M. Kahn has been ap- 
pointed general manager of the company. Mr. Kahn proposes 
to energetically push the business of the company and will 
institute a co-operative selling plan, which will materially bene- 
fit the jobber and dealer. The offices of the company are now 
located at 1751 West Thirty-fifth Street, Chicago, Ill. “Gale's” 
Commutator Compound has been on the market for about 30 
years, and is used in every civilized portion of the globe. 

Mathias Klein & Sons, 562 West Van Buren Street, Chi- 
cago, Ill, has issued its general catalog No. 17. This is an 84- 
page booklet and in it are listed the extensive line of tools for 
electricians, linemen and mechanics manufactured by the firm. 
These include pliers, splicing clamps, pole-climbers, cable and 
wire grips. pay-out reels and many kindred devices used in 
electrical work and pole-line construction. The catalog is pro- 
fusely illustrated and list prices are given. A number of deal- 
ers’ display boards showing different assortments of tools are 
illustrated and described. 

B. F. Goodrich Company, Akron, O., has prepared a state- 
ment showing that Akron is the rubber capital of the world. 
The taxable value of the plant of the Goodrich company 
amounts to almost one-half of the total of $43,896,440 placed 
upon the 168 industries located in Akron and Summit 
County. In these 168 industries are such concerns as the 
Diamond Match Company and the Quaker Oats Company, 
giving an idea of the immensity of the Goodrich establish- 
ments. Specifically, the amount assessed against the B. F. 
Goodrich Company is $20,392,830, by far the largest of any 
single industry in the list. 

Cutler-Hammer Employees Give Christmas Party.—Nearly 
6,000 people, including employees of the Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis., their relatives 
and friends, attended the second annual Cutler-Hammer 
Christmas Party held in the Milwaukee Auditorium on De- 
cember 22. Toys and candy were distributed to the 1,200 
children present, while the older people danced or looked 
on. On the afternoon of the party each employee was 
given a cash Christmas gift and was dismissed from work 
at four o’clock. The affair was in charge of the company 
employee’s committee. 

Arc Welding Machine Company, 220 West Forty-second 
Street, New York City, has issued a very attractively illustrated 
and printed book on arc welding. This explains the difference 
between ordinary methods of fusion welding and arc welding, 
pointing out how the latter can be produced and its special 
characteristics and advantages. The constant-potential and the 
constant-current systems of arc welding are compared and the 
latter is described in detail with the aid of many illustra- 
tions. This system, for which the equipment is manufactured 
by the company, was described in our issue of December 30, 
1916. The special equipment for it is described in great de- 
tail in the book referred to and comparative results obtained 
with this system and other systems are given. 
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The American Conduit Manufacturing Company, Pitts- 
burgh, Pa., has announced that at the first of the year M. B. 
Austin & Company, 700 Jackson Boulevard, Chicago, IIl., be- 
came its sales agent in the Chicago territory for the follow- 
ing products of its manufacture: “Wiremold,” the new sur- 
face wiring material, and “Wireduct,” the non-metallic flex- 
ible conduit. . The efficient Austin service is well known to the 
trade, which will find that company ready and able to offer 
the same service in marketing “Wiremold” and “Wireduct” in 
the Chicago territory. 

The Robbins & Myers Company, Springfield, O., has an- 
nounced that in order to take care of its rapidly expanding 
business the company’s capital stock will be increased $5,000,000, 
of which $2,500,000 will be preferred and $2,500,000 common 
stock. Of the preferred stock, $1,500,000 has been sold, and 
the remainder will be held in the treasury. Of the common 
stock, $1,250,000 has been subscribed for, and the rest will be 
held as treasury stock. During the past year additions to the 
Robbins & Myers’ factory have been completed which have 
almost doubled the capacity of the plant. 

Westinghouse Lamp Company, 165 Broadway, New York 
City, has issued the December number of its publication, “How 
I Did It,” which contains stories of lamp sales written by sales- 
men. This issue maintains the high standard set by the three 
preceding issues, and contains stories by L. H. Carver, of the 
Central Hudson Gas & Electric Company, Poughkeepsie, 
N. Y.; Charles W. Loring, of the Minneapolis (Minn.) Gen- 
eral Electric Company; H. H. Fenton, of the Marshall County 
Power & Light Company, Blue Rapids, Kans.; E. J. Beil, of 
the Youngstown & Sharon Street Railway Company, Youngs- 
town, O., and E. C. Hay, of the Cleveland (O.) Electric Illumi- 
nating Company. Copies of the publication will be sent to those 
making request to the company. 

Benjamin Electric Manufacturing Company Offers Bonus 
to Employees.—At a Christmas celebration for its employees, 
held at Aiken Institute, on December 24, the Benjamin 
Electric Manufacturing Company, of Chicago, announced 
that until further notice each employee of the company 
would be given a monthly bonus of five per cent of each 
month’s salary, and an additional five per cent contingent 
upon promptness and ability in their work. At the cele- 
bration, which is an annual event at which Christmas gifts 
are distributed to employees of the company, Judge Mc- 
Kenzie Clelland and Dr. R. H. Moore delivered appropriate 
addresses. The celebration was in charge of E. A. Drake, 
factory manager. 

Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa., is making an exhibit at the New York Auto- 
mobile Show that possesses considerable interest to all con- 
nected in any way with the automobile industry. It contains 
a representative line of automobile electrical equipment and 
accessories made by the company, including starting motors, 
lighting generators, combined lighting and ignition generators, 
the vertical ignition unit, and a complete Ford starting-light- 
ing-ignition outfit mounted on an engine. In addition, the 
company has four different types of rectifiers on exhibit, and 
shows a number of blank gears, sheets, rods and tubes made 
of Micarta; the latest types of meters for dashboard mounting 
and numerous accessories, including fuses, fuse blocks and 
cutouts are also shown. A large number of representatives 
of the company are in attendance at the show. The exhibit of 
the company at the Chicago Automobile Show will be essen- 
tially the same, except that the personnel of the representatives 
will be changed somewhat. 
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General Electric Company, 


January 6 to 13. 


transmission and control set direct-connected to a gasoline 
automobile engine, which will include a complete steering col- 
umn assembly and a 12-cell storage battery. 
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Schenectady, 
planned a very striking exhibit of electrical devices to be 
shown at the annual Automobile Show in New York City on 
Among the exhibits will be the following: 
Several types of motor-generator sets for’ battery charging, 
both for small automobile batteries and electric-vehicle bat- 
teries; a small generator especially adapted to the Henderson 
motorcycle for battery-charging and lighting, complete with 
regulator; a steel cabinet for individual vehicle-charging sets; 
a four-section slate panel showing different arrangements of 
charge-regulating devices; a Waynelite transformer with a 
Ford magneto driven by a variable-speed motor equipped with 
speed-indicating device and lamps; welding transformer with 
tool for lead-burning of battery connections; an Entz magnetic 
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N. Y., has Western Electric Company, 195 Broadway, New York City, 
has issued the 1917 edition of its “Electrical Supply Year 
Book.” It is the third of its series of year books, the first 
having been issued in’1915 to supersede the company’s gen- 
eral catalog. The last edition is a 1,324-page book, 614 by 9% 
inches in size, and contains complete information on West- 
ern Electric products for the electrical supply dealer, as well 
as on other manufacturers’ lines of electrical supplies handled 
by the company. List prices are given, to which is applied a 
uniform discount, giving the approximate cost to the trade of 
any article shown. To this extent the book is a buyer’s guide. 
This method of bringing out a year book and thus giving the 
latest information about supplies has grown to be quite popu- 
lar with purchasers of electrical equipment, as has also the 
















method of giving list prices with one basic discount. 
book contains information of considerable use to any electrical 
dealer and should be a valuable adjunct to his desk. 
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MR. HERMAN E. EDDY, an attorney 

f Brattleboro, Vt., has been elected a 
director of the Connecticut River Power 
Company, succeeding MR. CLARKE C. 
FITTS, recently deceased. 

MR. W. Y. SHAW, of the Skinner 
Engine Company, Philadelphia, Pa. 
gave an interesting address on “The Uni- 
versal Unaflow Engine” before members 
of the Engineers’ Club, Trenton, N. J., 
on December 22. 


MR. H. O. SWOBODA, consulting 
engineer, of Pittsburgh, Pa., has been re- 
tained by the City Council of that city 
for the purpose of making a preliminary 
investigation of the street-lighting situa- 
tion in Pittsburgh at the present time. 


MR. CHARLES D. SPENCER, of 
Cavendish, Vt., has been chosen division 
superintendent of the Colonial Power & 
Light Company, of that city, succeeding 
MR. CLARENCE O. RANDALL, who 
resigned to accept the position of elec- 
trical superintendent of the Rutland 
Railway, Light & Power Company, Rut- 
land, Vt. 

MR. W. W. GRIEST, of Lancaster, 
Pa., MR. GEORGE BIDLACK, of New 
York City, and MR. JOHN M. GRAFF, 
of Lancaster, have been elected president, 
vice-president, secretary and treasurer, re- 
spectively, of the Edison Electric Com- 
pany, Lancaster Gas Light & Fuel Com- 
pany, and Conestoga Traction Company, 
of Lancaster. 

MR. JAMES G. MENUT, heretofore 
issistant manager of the Claremont Pow- 
er Company, Claremont, N. H., has been 
ippointed manager, succeeding MR. J. D. 
WHITTEMORE, who has been trans- 
ferred to the managership of the Read- 
ing Transit & Light Company, Lebanon, 
Pa., an allied corporation. Previous to 
beginning his service with the Claremont 
company, Mr. Menut was superintendent 
f the Colonial Light & Power Company, 
Springfield, Vt. for three years, during 
which time the business increased about 
50 per cent. Mr. Menut is especially in- 
terested in' the idea of a central station 
rendering the best possible service. The 
coming spring a street railway line op- 
erated by the company, will be improved 
by relaying of tracks, to cost about 
$40,000. 





il 





MR. FRED H. POSS has been ap- 
pointed general sales manager of the 
Benjamin Electric Manufacturing Com- 
pany, of Chicago, having been called 
from the Pacific Coast to assume his new 
position. Since 1905 Mr. Poss has rep- 
resented the Benjamin company in the 
West, opening an office in San Francisco 
in 1905. He was at first a manufactur- 
ers’ agent, representing other lines as 
well, but in 1912 accepted the position 





F. H. Poss. 


of Pacific Coast manager of the Ben- 
jamin company, which office he held un- 
til his appointment as general sales man- 
ager. Mr. Poss is a native of St. Louis, 
and received his education in that city. 
One of Mr. Poss’ first duties in his new 
position was the caJiing of a sales con- 
ference for salesmen of the middle west 
territory. This was held at the general 
offices of the company in Chicago, De- 
cember 27, 28 and 29, and culminated in 
a dinner held at the Hamilton Club on 
December 29, at which W. D. Steele, 
vice-president of the company, acted as 
toastmaster. 

MR. RAYMOND G. METZGER, chief 
clerk of the Toledo (O.) Railways & 
Light Company, has been appointed head 
of the safety department of that com- 
pany. 








MR. D. J. MARCUS, who has been 
manager of Janesville (Wis.) Electric 
Company’s office in Edgerton, Wis., dur- 
ing the past six years, has become ‘man- 
ager of the Janesville Contracting Com- 
pany, succeeding MR. H. E. WAGEN- 
KNECHT, who has resigned. 

MR. HARRY PICKHARDT, who 
has been associated with the Phoenix 
Glass Company, of New York City, for 
the past eight years, has purchased the 
business formerly conducted by MR. 
L. D. HATTON, at 98 Park Place, 
New York City, and established him- 
self at that address January 1 as sales 
agent of lighting specialties, glassware, 
etc. Among the firms he will repre- 
sent will be the John Dunlap Com- 
pany, of Carnegie, P’a., manufacturer of 
enameled steel reflectors. Previous to 
his connection with the Phoenix Glass 
Company Mr. Pickhardt was sales en- 
gineer for the Holophane Glass Com- 
pany, of New York City, for two years 
and prior to that in the electrical con- 
struction business in New England. His 
wide acquaintance and experience in 
the Eastern lighting field should be of 
assistance and assure him success in 
his new work. 


° OBITUARY. 


MR., CHAUNCEY F. MATTESON, 
president of the Reedy Elevator Com- 
pany, and one of the pioneers in the 
manufacture of electrical elevators in 
this country, died at his home in Wee- 
hawken, N. J., December 26, after an 
illness lasting several months. He was 
68 years old. 


MR. EDWARD C. STEVENSON, of 
the R. W. Hunt Company, of New York 
City, died in Trenton, N. J., December 
24. He was on an inspection trip to the 
plant of the John A. Roebling & Sons 
Company when he contracted a case of 
la grippe which developed into pneu- 
monia. He was 26 years old and re- 
ceived his education in Wilkes-Barre, 
Pa. He became associated with the 
Hazard Manufacturing Company in that 
city and later with Safety Insulated Wire 
& Cable Company, of New York City. 
He entered the inspection department of 
the Hunt company early in 1916. 
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Weekly Record of Construction Activities 


EASTERN STATES. 


GRAY, ME.—Distributing lines of_ the 
Cumberland County Power & Light Com- 
pany have been extended to this town. 

LIMERICK, ME.—The Limerick Water 
and Electric Company has changed its 
name to the Western Maine Power Com- 
pany and will continue to maintain offices 
in this city. 

BRATTLEBORO, VT.—The Twin State 
Gas & Electric Company will install two 
sample ornamental lighting standards to 
aid the Council in deciding what form of 
street lighting is desired for the village. 
The company has offered to install a sys- 
tem to replace the present incandescent 
lamp system in Main Street. 

CAMBRIDGE, MASS.—A_ special com- 
mittee of the City Council has reported 
favorably on the desirability of purchas- 
ing the plant of the Cambridge Electric 
Light Company and establishing a munici- 
Ral plant. 

FALL RIVER, MASS.—The 
Electric Light Company is 
erect a transmission line over the 
waters of Taunton Great River in 
city to the town of Somerset. 

LEOMINSTER, MASS.—A contract has 
been awarded to the J. G. White Engin- 
eering Company, of New York, by the 
Leominster Electric Light & Power Com- 
pany for the designing and construction 
work in connection with the erection of 
a new electrical transformer substation of 
the outdoor type with distribution lines 
in the city of Leominster. 

NORTHAMPTON, MASS.—The § trans- 
mission line by which the Northampton 
Electric Lighting Company is to be sup- 
plied with energy by the Turners Falls 
Power & Electric Company has _ been 
placed in operation. The power station of 
the Easthampton Gas Company at Mt. 
Tom, is used as a substation. The new 
line will be used in emergency. 

SHIRLEY. MASS.—The Massachusetts 
Gas and Electric Light Commission has 
approved an issue by the Shirley Electric 
Company of $27,500 additional capital 
stock to be issued at $50 per share. 

WATERTOWN, MASS.—The City Coun- 
cil has made arrangements with the Edi- 
son Electric Illuminating Company of Bos- 
ton for improvements to the local street- 
lighting system. 

BRIDGEPORT, CONN.—The installa- 
tion of 69 white-way units, 50 arc lamps 
and 60 tungsten lamps as additions to the 
local electric-lighting system is being 
considered by the City Council. 

NEW HAVEN, CONN.—An increase in 
capital stock of $825,000 is announced by 
the United [Illuminating Company, the 
proceeds to be used for plant extensions 
and improvements in Bridgeport and in 
this city. 

NORWICH, CONN.—The Shore Line 
Electric Railway Company, of this city, is 
planning to issue bonds to the amount of 
$6,000,000 for improvements to its prop- 
erty. The company also plans to furnish 
electric service in towns along its lines 
and furnish power to its subsidiaries, all 
of which will involve extensive improve- 
ments to the present plant. 

PACKER, CONN.—The stone mill here 
is being considered by a manufacturing 
concern as the site for an electric generat- 
ing station. 

DUNKIRK, N. Y.—The City Council 
has made an appropriation of $3,000 for 
the installation of a new electric-lighting 
system here. 

LITTLE FALLS, N. 
tion of a new street-lighting 
contemplated here. 

MONTGOMERY, N. Y.—The Wallkill 
Valley Light and Power Company has ap- 
lied to the Public Service Commission 
or authority to exercise an electric fran- 
chise here. The company will also fur- 
nish service to the town of Crawford. 

OVID, N. Y.—The Ovid Electric Com- 
pany plans to make improvements and ex- 
tensions to its transmission lines which 


Fall River 
planning to 
tide- 

this 


Y.—The installa- 
system is 


involve practically the entire recon- 
struction of its system. 

QUOGUE, N. Y.—Electric service will 
be furnished in this town by the Suffolk 
Light, Heat & Power Company, of South- 
ampton, which is erecting a transmission 
line, a part of which will be underground. 

SALAMANCA, N. Y.—Superintendent H. 
E. Heller of the municipal electric-lighting 
plart has recommended the erection of an 
addition to the power plant and the in- 
stallation of new generatipg equipment, at 
a total cost of about $15,000. 

ALLENTOWN, N. J.—The new street- 
lighting system along the Boulevard was 
placed in operation December 24. The in- 
stallation comprises 600-candlepower 
lamps with opalescent globes on standards 
15 feet high, and extends for a distance 
of two miles, all wires being underground. 
The improvement, extensions to which 
are now under way, represents an expen- 
diture up to the present time of about 
$60,000. 

JERSEY CITY, N. J.—The Boulevard 
Commission is considering improvements 
in the lighting plant used for- operation 
of the street-lighting system on the Boule- 
vard. Edward Cahill is president of the 
commission. 

JERSEY CITY, N. J.—The Board of 
City Commissioners is planning the in- 
stallation of a white-way system in Mon- 
ticello Avenue, with underground conduit 
system for feed lines. The Public Service 
Electric Company will make the installa- 
tion. 

WASHINGTON, N. J.—Bids will soon be 
asked for street lighting. The present 
five-year contract with the Washington 
Electric Company expires in February. 

LACKAWANNA, PA.—The Niagara & 
Erie Power Company has made applica- 
tion to the Public Service Commission for 
permission to construct electric plants and 
transmission lines in the town of Stock- 
ton. It also asked permission to install a 
60,000-volt transmission line from the 
power company’s local plant to towns 
along the lake shore as far as Dunkirk, 
the initial installation to cost about $30,090, 


will 


and the ultimate development about $150,- . 


000. The company also plans to erect a 
transmission line from Fredonia to Cassa- 
daga to cost about $6,000. 


PHILADELPHIA, PA.—The Ferguson 
Carpet Company has filed plans for a 
brick and reinforced-concrete boiler plant 
addition to its factory at Wayne Junction. 

PHILADELPHIA, PA.—About $500,000 
will be spent by the Philadelphia Electric 
Company in making alterations and addi- 
tions to its building at Tenth and Chest- 
nut Streets. Plans by John T. Windrim 
provide for a nine-story addition and the 
erection of three additional stories on the 
corner property. The John R. Wiggins 
Company has the contract. 

SCRANTON, PA.—The Keystone Utili- 
ties Company of this city, has made ar- 
rangements for the operation of the Han- 
over Light, Heat and Power Company and 
the Hanover, McSherrystown Street Rail- 
way Company. The former company 
will also operate the Gettysburg Electric 
Company. 

SOUTH BETHLEHEM. PA.—The busi- 
ness men of East Third Street and North- 
ampton Avenue have formed an associa- 
tion, the main object of which is to pro- 
vide a fund of $15,000 for the erection of 
an ornamental lighting system. 

CHARLESTON, W. VA.—The Northern 
Virginia Power Company, which has been 
endeavoring to institute condemnation 
proceedings to acquire certain rights on 
the Shenandoah River near its plant, won 
a decision in the Circuit Court here last 
week. The company plans to make ex- 
tensive improvements, included among 
which will be the raising of its dam in 
order to secure a larger plant output. 


NORTH CENTRAL STATES. 


AKRON, O.—The local power plant of 
Northern Ohio Traction & Light Company 


was damaged by fire December 29, caus- 
ing a loss of about $12,000. 

BATAVIA, O.—Plans are being consid- 
ered here for the installation of an orna- 
mental lighting system in the business dis- 
trict. 

TOLEDO, O.—In connection with the 
new plant of the Toledo Railways & Light 
Company a large tunnel will be con- 
structed under the Maumee River, and 
will be used to contain the cables carry- 
ing the power from the proposed plant 
on the East Side to the West Side. The 
new plant will embody the best features 
found by six of the H. L. Doherty & Com- 
pany’s engineers, who inspected practically 
every large power plant in the United 
States. The M. V. Kellogg Company, of 
New York City, was awarded the con- 
tract for the two stacks for the new power 
plant, to be built of white radial brick. 

YOUNGSTOWN, O.—The Bell Telephone 
Company plans to make local extensions 
and improvements costing in the neigh- 
borhood of $300,000. A large part of the 
work will involve both underground and 
overhead wiring construction. 

CULLOM, ILL.—The Public Utility Com- 
mission has granted authority to the Cul- 
lom Electric Company to operate an elec- 
tric-lighting plant here. 

PEKIN, ILL.—Plans are being made for 
the installation of an ornamental lighting 
system here. 

STILLMAN VALLEY, ILL.—The Still- 
man Valley Electric Company has in- 
rene its capital stock from $8,000 to 
16, , 


CONNERSVILLE, IND.—The Hydrc- 
Electric Light & Power Company has been 
incorporated with a capital of $750,000, the 
incorporators being Edgar D. Johnston, 
Louis R. Johnston and E. G. Meeks. They 
expect to spend $100,000 in making improve- 
ments to the property. Robert Cass is chief 
engineer of the company. 

AMBERG, WIS.—An option has. been 
secured on the Davis Falls water power 
site and it is reported that a hydroelec- 
tric plant will be erected to supply service 
in Amberg and several neighboring towns. 


EAU CLAIRE, WIS.—The Wisconsin- 
Minnesota Power Company has purchased 
the holdings of the Jim Falls Power Com- 
pany, which will enable the former com- 
pany to double its plant capacity. Most 
of its generated power is sold under con- 
tract with the Northern States Power 
Company. 

PIKE LAKE, WIS.—The City Council is 
considering ways and means to secure 
electric service here. It is possible that a 
transmission line will be erected to Hart- 
ford and service secured from that town. 


PITTSVILLE, WIS.—Plans are being 
made by Chester Colt, of Poysippi, for the 
installation of a hydroelectric plant to 
furnish service here. 

PLYMOUTH, WIS.—A preliminary sur- 
vey for the erection of a dam across the 
Mullett River in this town has been begun 
by the Milwaukee & Fox River Railway 
Company, which is planning to erect a 
hydroelectric plant. 

AKELY, MINN.—The city contemplates 
the installation of an electric-lighting plant. 


CHISHOLM, MINN.—The Minnesota 
Utilities Company, of this city, has been 
incorporated with a _ capital stock of 
$1,000,000 to develop public utilities. The 
company controls waterpower sites in this 
city and "Wausau, Wis., and has been au- 
thorized to manufacture electricity for 
light, heat and power, and to carry on a 
general manufacturing business. The in- 
corporators are i . Haskett and Alex 
McDonald, Chisholm, and Neil Brown, 
Wausau. The officers are Neil Brown, 
president; C. C. Yawkey, Wausau, vice- 
president, and R. M. Haskett, secretary 
and treasurer. 

GLENWOOD, MINN.—A new franchise 
has been granted to the Glenwood Electric 
Light, Heat & Power Company to operate 
an electric-lighting plant here. 


GRAND RAPIDS, MINN.—The new 
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white-way system in Leland Avenue and 
Second Street was recently completed and 
placed in operation. Extensions of the 
system will probably be made this spring. 

SAUK CENTER, MINN.—A bond issue of 
$50,000 for an electric light and power plant 
was approved at a recent election. 

WABASHA, MINN.—The  Wisconsin- 
Minnesota Light and Power Company, of 
Eau Claire, Wis., will erect a new sub- 
station here. 

FAIRFIELD, IOWA.—A special election 
will be held January 30, at which the 
proposition of granting an electric fran- 
chise will be considered. 

COWGILL, MO.—F. A. Strawhackett 
has purchased the Nelson enterprises in 
this city, consisting of an electric-lighting 
plant, garage and theater, which are oper- 
ated jointly. 

TOPEKA, KANS.—A _ proposition’ to 
bandon the local electric-lighting plant 
and enter into a contract with the To- 
peka Edison Company for supplying energy 
for street-lighting system is being con- 
sidered by the City Commission. 

GILTNER, NEB.—Fire recently de- 
stroyed the municipal _ electric-lighting 
plant, causing a loss of $5,000. 

BOWMAN, N. D.—The City Council is 
considering the purchase of the local elec- 
tric-lighting plant, owned by W. R. Mc- 
Kenzie. 

COURTENAY, N. D.—A special election 

ill be held to vote on a proposal to issue 
bonds for an electric-lighting plant. 

KENSAL, N. D.—Plans are being made 
for the installation of an electric-lighting 
plant here. Anton Feckler is interested. 

NAPOLEON, N. D.—The Dakota En- 
gineering & Constructing Company, of 
Grand Forks, is making the installation of 

new electric-lighting plant for the Na- 
poleon Light & Power Company, recently 
incorporated to operate here. 


SOUTH CENTRAL STATES. 


CAVE CITY, KY.—The Kentucky Utili- 
ties Company, of Lexington, has purchased 
the electrical franchise offered by this 
city, and will make arrangements for 
maintaining 24-hour service. 

ALEXANDRIA, LA.—The City Council 

investigating the cost of establishing an 
mproved street-lighting system. 

NEW ORLEANS, LA.—According to 
plans of Commissioner Lafaye and City 
Sleetrician Olroyd, improvements to the 
local electric-lighting system will make 
New Orleans one of the best lighted cities 
n the country. The preliminary plans 
call for the installation of about 1,800 
standards, which will carry 250-candle- 
power units and be spaced 150 feet apart. 
The new lighting system is provided for 
in the new contract with the New Orleans 
Railway & Light Company. The first in- 
stallation will be made in St. Charles 


Avenue, between Lee Circle and Carroll- 
ton Avenue, work on which has already 
been commenced. Later extensions will 


be made to cover the main streets of the 
business district as well as some of the 
principal outlying thoroughfares of the 
city. 

BRISTOW, OKLA.—The property of the 
Bristow Light & Ice Company, of which 
J. C. Viejers was owner, has been sold to 
a number of business men from Chandler, 
Okla. The consideration was $30,000. 

CROWDER, OKLA.—Plans are being 
discussed here for the installation of a 
municipal electric-lighting plant. 

KAW CITY, OKLA.—Citizens here ap- 
proved at a recent election the issuance of 
$25,000 bonds, the money to be spent for an 
electric-lighting plant and waterworks sys- 
tem. Work on the construction of the sys- 
tems will be started as soon as the bonds 
ire approved and the contract let. 


PONCA CITY, OKLA.—The city plans 
the installation of an additional generat- 


ing unit of about 200-kilowatt capacity in 
the municipal plant, of which P. R. Dun- 
ston is superintendent. A high-speed 
engine direct-connected to the unit will 
also be installed. 

WANETTE, OKLA.—A municipal elec- 
jot ary | plant will be installed here. 
Contracts for the equipment have already 
been made. 

ARDMORE, TEX.—The Consumers 
Light & Power Company has been in- 
corporated with a capital of $1,000,000 by 

. E. Akern, A . Potter and P. C. 
Kings, of this city, to engage in the elec- 
tric light and power business. 

HOUSTON, TEX.—The directors of the 
Baptist Sanitarium here are planning to 
install an electric light and power plant. 
D. R. Pevoto, Smith Street and Famar 
Avenue, is manager. 
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DATES AHEAD. 


American Institute of Chemical En- 
gineers. Annual convention, New York 
City, January 10-13, 1917. Secretary J. 
C. Olson, Cooper Union, New York, N. Y. 

Electrical Contractors’ Association of 
Wisconsin. Annual meeting, Hotel Wis- 
consin, Milwaukee, Wis., January 15- 
17. Secretary, Albert Petermann, 626 
Lloyd Street, Milwaukee. 


Western Association of Electrical In- 
spectors. Annual meeting, Hotel Secor, 
Toledo, O., January 23-25. Secretary, 
W. S. Boyd, 175 West Jackson Boule- 
vard, Chicago, Ill. 

American Institute of Electrical En- 
gineers. Mid-winter convention, New 
York City, February 7-9. Secretary, F. 
L. Hutchinson, 33 West Thirty-ninth 
Street, New York City. 

New_ Mexico Electrical Association. 
Annual convention, Albuquerque, N. M., 
February 12-14. Secretary pro tem., E. 
A. Thiele, Roswell, N. M. 














SHINER, TEX.—The city contemplates 
the installation of a crude-oil engine, gen- 
erator and other equipment in the munici- 
pal electric-lighting plant. 


WESTERN STATES. 


WHITE SULPHUR SPRINGS, MONT.— 
P. J. Twohey purchased the local electric- 
lighting plant from C. H. Sherman and 
assumed charge on January 1. Improve- 
ments to the plant and system are con- 
templated. 


FLAGSTAFF, ARIZ.—The Arizona Lead 
& Zinc Company will construct a large 
hydroelectric plant at Mooney Falls on 
Cataract Creek. The electrical energy 
which the proposed lant will gen- 
erate will be transmitted to the mines of 
the company and used for operating mach- 
inery and other equipment. The company 
also proposes to build a large mill for the 
reduction of ore by the electrolytic pro- 
cess. The project of constructing this 
hydroelectric plant at Mooney Falls re- 
calls that more than a dozen years ago a 
syndicate of men expended several hun- 
dred thousand dollars in attempting to 
bring about the utilization of these falls, 
as well as the Bridal Veil Falls, for gen- 
erating electric power. Much of this sum 
was spent in making surveys and in the 
construction of preliminary works. It 
finally concluded that it was not feasible 
to build the plant. 


JEROME, ARIZ.— Authoritative an- 
nouncement is made by the Arizona Power 
Company that it has awarded the contract 
for the construction of an additional electric 
power station which will cost approxi- 
mately $1,000,000. The proposed plant will 
be operated by steam and will have a ca- 
pacity of 10,000 horsepower. This electri- 
eal energy will supplement that which the 
company is already obtaining from its 
hydroelectric plants at Fossil Creek on the 
lower Verde River. It is stated that the 
transmission systems of the two plants 
will be connected and that when the addi- 
tional power of the new station is avail- 
able a transmission line will be con- 
structed to Jerome for the purpose of 
providing power for operating the ma- 
chinery of the mines and ore mills here. 


PHOENIX, ARIZ.—At a recent election 
the residents of the Higley section voted 
to form a public electrical district. 


YUMA, ARIZ.—The Southern Sierras 
Power Company, of Riverside, Cal., plans 
to extend its power transmission system 
from El Centro to Yuma, a distance of 70 
miles. The electrical energy of this line 
will be used to supply power and lights for 
public and domestic use here and for oper- 
ating irrigation pumping plants in this part 
of the valley of the Colorado River. The 
cost of the line is estimated at $200,000. 

WALLACE, IDAHO—The Canyon Light 
& Power Company, of this city, has filed 
articles of incorporation with a capital 
stock of $100,000. 

BREMERTON, WASH.—The Navy De- 
partment has authorized the laying of a 
telephone and telegraph cable between the 
navy vard here and the United States sig- 
nal office in Seattle. 

NEWPORT, WASH.—The Northern 
Idaho & Montana Power Company _has 
applied to the Commissioners of Pend 
Oreille County for permission to make ex- 
tensions of its transmission line in the 
county. 

SEATTLE, WASH.—Plans will be 
started shortly by City Architect Daniel 
Huntington for the buildings to house the 
addition to the steam plant on Lake 
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The buildings will be of concrete 


Union. 
and cost about $50,000. 

SEATTLE, WASH.—An ordinance has 
been passed by the City Council authoriz- 
ing the issuance of $3,000,000 in bonds for 
the purchase of a complete hydroelectric 


power plant. The Board of Public Works 
is authorized to advertise for bids for a 
plant with a capacity of 13,000 kilowatts. 
Validity of the $3,000,000 in bonds author- 
ized for this undertaking will be tested in 
court. 

MYRTLE POINT, ORE.—Fred _ Erixon, 
of Salem, was low bidder at $15,970 for 
construction of municipal power plant at 
this place. 

ARBUCKLE, CAL.—The Northern Cali- 
fornia Power Company has announced its 
intention of installing a substation here. 

BAKERSFIELD, CAL.—Plans are pro- 
gressing for the installation of an electro- 
lier lighting system in the business dis- 
trict of the city, estimated to cost $30,000. 

CHICO, CAL.—Bids for installing the 
new electrolier lighting system have been 
called for. 

COLTON, CAL.—Bids have been called 
for by the Board of Trustees for the an- 
nual supply of watthour meters and light- 
ing transformers. 

ESCONDIDO, CAL.—Negotiations have 
been completed for the sale of the prop- 
erty of the Escondido Utilities Company to 
the San Diego Consolidated Gas & Elec- 
tric Company. 

HEMET, CAL.—Business men of Hemet 
and San Jacinto are urging the authorities 
of these cities to consider a plan for 
lighting San Jacinto Street, which con- 
nects the two cities. More extensive 
lighting of Havard and Florida Streets in 
Hemet is also being urged 

LOS ANGELES, CAL.—The Pacific 
Electric Railway Company has awarded a 
contract to install an electric-lighting sys- 
tem for the elevated railway at the rear 
of the Main Street station to the Southern 
California Electric Company. 


LOS ANGELES, CAL.—The City Coun- 
cil has notified the Postal Telegraph Cable 
Company that it will have to file a new 
petition for a franchise to erect poles and 
wires in the streets of the city. The new 
franchise will give the city right to the 
use of the poles for municipal wires. 


LOS ANGELES, CAL.—The City Coun- 
cil has referred to the finance committee 
a resolution declaring the public necessity 
of submitting a $12,000,000 bond issue to 
voters for acquiring the distributing sys- 
tems of the Southern California Edison 
Company and the Pacific Light & Power 
Corporation and carrying on the necessary 
additional power development work. 

MERCED, CAL.—City Engineer C. R. 
Martin has been instructed to investigate 
a proposed plan whereby the city would 
become local distributor of electric power 
furnished by the San Joaquin Light & 
Power Corporation. 

MODESTO, CAL.—The Board of Super- 
visors of Stanislaus County have called an 
election to vote on the formation of the 
Crows Landing lighting district. 

RIVERSIDE, CAL.—The Rialto Light & 
Power Company has filed articles of in- 
corporation and has applied for permis- 
sion to change its principal place of busi- 
ness from Rialto to Riverside. 


RIVERSIDE, CAL.—Active work on the 
consolidation of the Home telephone sys- 
tem with the Pacific system has begun. 
The Pacific system will be enlarged and 
many improvements and alterations have 
been planned which will affect both sys- 
tems. 

SAN FRANCISCO, CAL.—City Engineer 
O’Shaughnessy has asked the Supervisors 
to award the contract for installing the 
electric cables and lighting fixtures in the 
Twin Peaks tunnel to f Storrie & 
Company on its bid of $11,650. 

SOUTH PASADENA, CAL.—Plans are 
being made by the Pacific Light & Power 
Corporation to move its substation here to 
a new location outside the city limits. 

SOUTH PASADENA, CAL.—The Cali- 
fornia-Arizona Construction Company has 
been awarded the contract for installing an 
ornamental : lighting’ system on Mission 
Street from Fair Oaks Avenue to Meridian 
Avenue, on its bid of $4,895. 

VISALIA, CAL.—Property owners on 
South Bridge Street have taken steps to 
install an electric lighting system similar 
to the one on West Main Street. 

WATTS, CAL.—The Board of Trustees 
has ordered an ornamental electrolier 
lighting system installed on Rosella 
Avenue from Shorb to Main Street. 

WHITTIER, CAL.—John L. Wilson has 
been awarded the contract for the instal- 
lation of reinforced concrete lighting posts 
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and appliances on Philadelphia Street 
from Painter Avenue to the westerly boun- 
dary of the city. 

MANILA, P. IL—The Tacloban Electric 
Light & Power Plant, an industrial as- 
sociation, has been established in the 
capital of Leyte province. 


CANADA. 


VANCOUVER, B. C.—The contract for 
electrical work at the new freight sheds 
to be erected at False Creek for the Great 
Northern and the Northern Pacific Railway 
Companies, and for the installation of an 
entire lighting system for the Canadian 
Northwest Steel Company, Ltd., has been 
awarded to Mundy, Rowland & Company, 
of this city. 

PEMBROKE, ONT.—Plans are being pre- 
pared for the construction of a power house 
at Black River for the Pembroke Electric 
Light Company, estimated to cost $7,000. 
New equipment, including a generating 
unit, water wheels, etc., will be purchased. 

THOROLD, ONT.—The town of Thorold 
contemplates the purchase of a new tur- 
bine pump and an electric motor. L. S. 
O’Connor is superintendent of the water- 
works system. 
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ELECTRIC-LIGHTING PLANT.— Bids 
will be received until April 1, by the City 
Clerk, Gibson City, Ill., for the construc- 
tion of a water and electric-lighting plant. 

FIELD TELEPHONES.—Bids will be re- 
ceived by the United States Marine Corps, 
Department of Supplies, 1100 Broad Street, 
Philadelphia, Pa., until January 8, for fur- 
nishing 100 field telephones. 

SWITCHBOARDS.—Bids will be _re- 
ceived by the Chief Signal Officer, War 
Department, Washington, D. C., until Jan- 
uary 12, under proposal 896, for furnish- 
ing five power switchboards. Further in- 
formation can be obtained from_ Charles 
S. Wallace, Major of the Signal Corps. 

LIGHT AND POWER SYSTEM.—Bids 
will be received at the Bureau of Yards 
and Docks, Navy Department, Washing- 
ton, D. C., until January 22, for an electric 
light and power system for the structural 
shop at the navy yard, Norfolk, Va. Plans 
and specifications can be obtained on ap- 
plication to the bureau of the navy yard 
named. F. R. Harris, Chief of Bureau. 

SIGNAL CORPS SUPPLIES.—Proposals 
will be received at the office of the Chief 
Signal Officer, War Department, Wash- 
ington, D. C., until January 20, for fur- 
nishing wall telephones, desk telephones, 
wing bolts, metal wall stuffing boxes, iron 
cases, receiver cases, hook switch catches, 
cast-iron doors, gongs for ringer, handles 
and catch for doors, condenser straps, span- 
ner wrenches, etc. For specifications and 
further information apply to the above- 
named office, referring to circular No. 895. 

ELECTRICAL SUPPLIES.—Bids will 
be received at the Bureau of Supplies and 
Accounts,. United States Navy Depart- 
ment, Washington, D. C., for furnishing 
supplies at the following naval stations: 
Schedule 562, Pensacola, Fla., two trans- 
formers. Schedule 575, Brooklyn, N. Y., 
110,000 feet of telephone wire, 3,800 feet 
of triplex cable, and miscellaneous lighting 
and power wire. Schedule 578, Brooklyn, 
N. Y., 50 electric heaters, and 7,000 feet of 
single-conductor wire. Bidders desiring to 
submit proposals should make application 
to the Bureau or to the nearest navy yard 
purchasing office. 





Incorporations 


suonunesnetpennene nay 








SEATTLE, WASH.—Mason Electric 
Company. Capital, $10,000. Incorporators: 
S. W. Mason and R. G. Kendrick. 

BOSTON, MASS.—Central Power 
Light Company. Capital, $1,000,000. 
corporators: L. . Hardwick, E. C. 
Johnson and J. S. Sanborn. 

FLEISCHMANNS, N. Y.—The Fileisch- 
mann Illuminating Company. Capital, 
$20,000. Incorporators: N. London, Wil- 
liam Rosenfeld and S. London. 

PROVIDENCE, R. I.—The Tarkas Com- 
pany. Capital, $10,000. To manufacture 
machinery, appliances and electrial tools. 
Incorporators: K. Tarkas, H. C. Hart 
and P. P. Curran. 

NEW YORK, N. Y.—P. Simpson, Incor- 
porated. Capital, $5,000. Deal in electri- 
cal supplies, fixtures, etc. Incorporators: 
J. A. Kohn, 246 West Seventy-sixth Street; 


& 


In- 
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Philip and Nathan Simpson, both of 138 
West 116th Street, New York City. 

NEW YORK, N. Y.—Horace Keane, In- 
corporated. Capital, $17,000. Lighting ap- 
pliances, effects, etc. Incorporators: F. E. 
Hebberd, A. M. Sullivan and H. M. Keane, 
165 Audubon Avenue. 

MILWAUKEE, WIS.—The Electric Tool 

Appliance Company. Capital, $20,000. 
Manufacture box cutters and _ scientific 
apparatus. Incorporators: Oscar Wer- 
wath and William Baum. 

ALBANY, N. Y.—Chatham Electric 
Motor Corporation. Capital, $10,000. To 
manufacture electric motors. Incorpora- 
tors: A. Kislik, S. and H. Lippman, 212 
North Vernon Avenue, Arverne, L. I 

DOVER, DEL.—Continental Battery 
Company. Capital, $125,000. To manu- 
facture batteries. Incorporators: Herbert 
E. Latter, Norman P. Coffin, Wilmington, 
Del., and Clement M. Egner, Elkton, Md. 

ROCHESTER, N. Y.—The Chemical 
Electric Company. Capital, $60,000. Man- 
ufacture chemical electric batteries. In- 
corporators: J. C. Schefler, of Rochester; 
H. E. Evans and H. J. Wood, of Buffalo. 

NEW YORK, N. Y.—The _  Lustrolite 
Electric Company. Capital, $25,000. Elec- 
trical engineers, etc. Incorporators: J. ° 
Conor, 222 West Forty-second Street; A. 
MecVicker and John Zwicki, 1451 Broad- 
way. 

MILLBROOK, N. Y.—The Bailey Non- 
Stall Differential Corporation. Capital, 
$105,000. To manufacture automobiles and 
operate as electrical engineers. Incor- 
porators: A. G. Ziesk, Gould, E. 


& 


we 
ae, 112 West Adams Street, Chicago, 


ALBANY, N. Y.—Dyneto Electric Cor- 
poration. Capital, $575,000. Manufacture 
electric motors, etc. Incorporators: 
Richard L. Phillips, 2 East 128th Street; 
Henry B. Moore, 540 West 113th Street, 
New York City, and Sigmund Faust, 1219 
Union Avenue, Bronx, N. Y. 





Foreign Trade Opportunities 











[Addresses may be obtained from the Bureau 
of Foreign and Domestic Commerce, Wash- 
ington, D. C., or its offices at Boston, New 
York, Atlanta, Chicago, St. Louis, New Or- 
leans, Seattle and San Francisco. Write on 
separate sheet for each item and give file 
number. ] 


No. 23,341. ELECTRIC-LAMP SOCK- 
ETS.—A company in Switzerland is in the 
market for from 5,000 to 10,000 key lamp 
sockets having a removable porcelain ring 
as insulator instead of the usual brass ring 
with insulated mat. The purchaser will 
take the brass sockets without the por- 
celain ring insulators if impossible to sup- 
ply the latter. A sample of the socket 
desired may be examined at the Bureau 
or its District Offices. (Refer to file No. 
82529.) Quotations should be made f. o. b. 
New York. Cash will be paid against 
documents. Correspondence in English. 
Reference. 

METERS.—A list of firms in Hankow, 
China, interested in electric meters may 
be obtained from the Bureau of Foreign 
and Domestic Commerce. Refer to File 
No. 82,042. Hankow has four electric- 
lighting companies. Their names, charac- 
ter of current, and supposed nationality 
are: Hankow Light & Power Company, 
alternating, British; Hankow Waterworks 
& Electric Light Company, direct, Chinese; 
Melchers & Company. alternating, Ger- 
man; Tai Shoh Electric Company, alter- 
nating, Japanese. Information is not 
available regarding the number of meters 
used by the first-mentioned company. The 
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Hankow Waterworks & Electric Light 
Company installed about 1,700 meters and 
has under contemplation the installation 
of alternating current instead of direct. 
This firm would be pleased to receive in- 
formation concerning meters, particularly 
for the new current. The meters used b; 
this company are American and Ferranti. 
Melchers & Company use approximately 
400 220-volt meters manufactured by 
Siemens-Schuckert Werke indicating in 
kilowatt-hours. This firm would be in- 
terested in receiving information concern- 
ing any other makes of meters, particu- 
larly from _ 1 to 10 amperes each. The 
Tai Shoh Electric Company has installed 
about 200 meters in the Japanese Conces- 
sion, but the make is not known. The 
firm would be interested in receiving in- 
formation concerning any other makes. 





Financial Notes 


During the month of November, 1916, 
$86,300 of the preferred stock of the North- 
ern States Power was sold to 108 cus- 
tomers of the company in home territory. 
This makes a total of $1,101,600 par value 
of the company’s seven-per-cent. preferred 
stock held by over $2,000 customer-share- 
holders. Of this number 599 are purchas- 
ing $160,800 on the partial payment plan. 

Elmer Dover, president of the Northern 
Idaho and Montana Power Company, has 
been appointed receiver for the corporation 
by Judge Rudkin of the United States Dis- 
trict Court at Spokane. The action is un- 
derstood to be preparatory to a friendly 
reorganization whereby the capitalization 
will be reduced and the company equipped 
with funds for immediate and future ex- 
tensions. 

The Pacific Gas & Electric Company has 
applied to the California Railroad Com- 
mission for authority to issue $2,500,00( 
five-per-cent general and refunding mort- 
gage bonds at not less than 90, the proceeds 
to be used in the acquisition of the Oro 
Electric Corporation and subsidiaries. An- 
nouncement of the purchase has been made 
and the company took over the properties 
on January 1. 

The Illinois Public Utilities Commission 
has authorized the Commonwealth Edison 
Company to issue $4,583,900 of its capital 
stock to stockholders at par in the ratio 
of one share of the new stock for each ten 
shares now held. Commonwealth Edison 
stockholders of record January 10 may sub- 
scribe to new stock of 10 per cent of their 
holdings in four instalments, on February, 
May, August and November 1, 1917. 


Consolidation of all Bell Telephone prop- 
erties in Missouri, Kansas, Arkansas and 
Oklahoma into one corporation, with head- 
quarters in St. Louis, has been asked for 
in petition filed with Missouri Public Serv- 
ice Commission. The proposed new com- 
pany is to be known as Southwestern Bell 
Telephone Company. Authority was also 
given Missouri and Kansas Telephone Com- 
pany., by the Commission to increase its 
capital from $20,000,000 to $50,000,000. 

Spencer Trask & Company, New York 
City, and Baker & Watson, Buffalo, are of- 
fering an issue of refunding and improve- 
ment mortgage five-per-cent bonds of the 
Hydraulic Power Company of Niagara 
Falls. The company owns the oldest power 
Plant now using the waters of Niagara 
River for power purposes. The total net 
income reported for the calendar year 1916, 
three months being estimated, available for 
bond interest, is equivalent to over three 
times the annual interest requirement on 
the total bonded debt. 

The Public Service Corporation, Newark, 
N. J., operating the Public Service Electric 
Company, Public Service Gas Company and 














CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING 


EXCHANGES AS 


COMPARED WITH THE PREVOUS WEEK. 


American Telephone & Telegraph (New York) 


Commonwealth Edison (Chicago) 
Edison Electric Illuminating (Boston) 


Electric Storage Battery, common (Philadelphia) . 





Electric Storage Battery, preferred IND ies ib rieienndicnstenammencig 


General Electric (New York) 
Kings County Electric (New York) ......... 
Massachusetts Electric, 


National Carbon, common (Chicago) 


common (Boston) ................... 
Massachusetts Electric, preferred stamped (Boston) 

















National Carbon, preferred (Chicago) 





New England Telephone (Boston) 





Philadelphia Electric (Philadelphia) ......... 





Postal Telegraph-Cables, common (New York) 
Postal Telegraph-Cables, preferred (New York) 


Western Union (New York) ........ 











Westinghouse, common (New York) (ex-dividend) 


Westinghouse, preferred (New York) 


















January 6, 1917 


sublic Service Railway Company, has _is- 
sued a repcrt covering the month of No- 
vember, showing a gross increase in total 
business for the month of $438,240, an in- 
crease of 13.1 over the corresponding month 
of 1915. The balance available, after pay- 
ment of operating expenses, etc., is $36,150 
above the same month of 1915, or a net total 


of $580,493. For the eleven months of the 
vear, ending November 30, the gross in- 
crease in total business is $4,534,683, or 


13.4 per cent.; the balance available, after 
payment of operating expenses, fixed 
charges, etc., is $5,148,875, allowing an in- 
crease available for dividends over the cor- 
responding period of 1915 of $1,074,889. 

The consolidated statement of earnings 
for November of the Republic Railway & 
Light Company and its subsidiaries, includ- 
ing the Mahoning & Shenango Railway & 
Licht Company, based on the earning of- 
ficially reported by the subsidiaries, shows 
gross earnings for the month of $344,942.54. 
"he gross earnings for November, 1915, 
were $289,151.14, the increase, as in pre- 
ceeding months, being attributed to the 
great industrial activity with the growing 
use of electrical power in the big indus- 
tries. Operating expenses, depreciation and 
taxes for the month of November, 1916, 
showed an increase of 17.22 per cent over 
those expenses in the corresponding month 
in 1915, being $196,083.16. Similar increases 
in other expenses are shown and the in- 
crease in net income was $11,281.19. 

At the annual meeting of Detroit United 
Railway Company to be held February 6, 
the shareholders will be asked to approve 
an increase in the capital stock of the com- 
pany from $12,500,000 to $25,000,000. The 
directors state that it will be necessary to 
incur obligations and expend considerable 
amounts of money in the acquisition and 
eonstruction of additional lines of electric 
railway, ete., as well as in betterments and 
improvements, the cost of which would be 
properly chargeable to capital account. The 
directors will also ask authority to issue 
the new stock at such times and in such 
amounts as.required. This means that 
Detroit United Railway plans to finance 
its future capital requirements by the sale 
of capital stock and as the stock is now 
above $125 a share this will mean profitable 
rights for the stockholders. 

Kings County Electric Light & Power 
Company has notified stockholders that the 
board has the remaining of $2,500,000 of the 
$5,000,000 six-per-cent convertible deben- 
ture bonds authorized in 1912. The bonds 
will be dated March 1, 1913, and will have 
the September 1, 1917, coupon and subse- 
quent coupons attached. They will be 
convertible into stock at option of the 
holder and mature March 1, 1925. Each 
share of stock will give the holder the 
right to subscribe to $15 of the debenture 
bonds. The bonds will be offered to stock- 


holders of record January 9 at par and pur- 
chase price is payable 50 per cent on or 
before March 1, 1917, and 50 per cent on or 
before June 1, 1917. 


Bonds will be issued in 


1,209,651. Egg Tester. G. Adelmo and 
J. Mignone, Springvalley, Ill. Arrangement 
of electric lamp, egg carrier, etc. 

1,209,652. Carbureter. G. A. F. Ahlberg, 
Pittsburgh, Pa. Has electrically heated 
conduit from mixing chamber. 

1,209,655. Lamp Socket. W. F. Anklam, 
assignor to C. M. Hall Lamp Co., Detroit, 
Mich. Sheet-metal blank has projections 
locking the edges together when bent into 
a cylinder. 

1,209,680. Method of and Apparatus for 
Detecting the Presence of Location of Sub- 
merged Metallic Bodies. Delany, 
South Orange, N. J. When submarine or 
other metal body approaches an electrode 
of a number distributed over certain area, 
the resistance of the circuit of that elec- 
trode is varied and indication given. 

1,209,689. Telephone System. F. . 
Dunbar, assignor to Kellogg Switchboard & 


Supply Co., Chicago, Ill. Arrangement of 
link circuits. 
1,209,699. Trap Nest. G. W. Guthrie, 


Emsworth, Borough, Pa. Egg closes con- 


tacts in alarm circuit. 
1,209,704. Method of and Apparatus for 
Electric Welding. C. L. Hawes, assignor 


to American Fork & Hoe Co.» Cleveland, 
O. Resistance type process for welding 
tubular articles. 

1,209,710. Wire Electrode for Electrolytic 
Purposes. M. 


Huth, assignor to Siemens 
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denominations of $100 and $1,000. War- 
rants will be mailed to stockholders speci- 
fying the amounts of bonds which may be 
subscribed for. Proceeds of the bonds wiil 
be used for extending the business of the 
company. 

Carolina Power & Light Company, con- 
trolled by the Electric Bond & Share Com- 
pany, has declared an initial dividend of 
one-half of one per cent on its $4,350,000 
common stock. The company operates in 
Raleigh, Durham, Goldsboro and other com- 
munities in North Carolina and also con- 
trols the Asheville Power & Light Com- 
pany and the Yadkin River Power Com- 
pany. The population served by the com- 
pany and its subsidiaries is about 145,000. 
The large gain in earnings of Carolina 
Power & Light and its allied companies 
shows something of the changed conditions 
in the South in the last year. Gross of the 
operated properties is now running nearly 
$100,000 a year over preceding years, and 
its two subsidiaries also report increases. 
For the 12 months ended September 30, 
Carolina Power & Light, after deducting 
fixed charges and preferred dividends, 
showed earnings of about three per cent on 
its common stock and for the calendar 
year will show a larger rate. Electric 
energy is obtained from its subsidiary, the 
Yadkin River Power Company, which has 
a 32,000-horsepower hydroelectric station 
and an extensive transmission system, and 
in addition the company has ample re- 
serve steam generating supply of 5,00) 
horsepower in Raleigh, with about 4,000 ad- 
ditional hydroelectric generating capacity. 
The growth in business of the two subsid- 
iaries may be seen from the fact that in 
the year ended September 30, these two 
companies paid Carolina Power & Light 
$76,550 in dividends compared with $60,009 
in the preceding year. The company is 
steadily increasing its business field, linking 
up other communities to its transmission 
and distributing lines. The electrification of 
the cotton mills of the section is under 
way and there are a number of other in- 
dustries which will be supplied with elec- 
tric power in a short time. Combined gross 
of all companies in the Carolina Power & 
Light system are in excess of $1,500,000 a 
year, and this amount is expected to be 
materially increased in the next year. The 
system has over 16,000 customers and with 
the addition of service to a number of other 
— this will be largely increased 
in 4 





Dividends. 
Term. Rate. Payable. 
Am. Tal. & Tel.........0% 3 % dom 
Cen. & 8S. A. Teleg............ Q 15% Jan. 10 
Cen. Ill. Pub. Serv., pf....Q 1.5 % Jan. 15 
Cin., Newp. & Cov. St. & 
ie. ccnancnncngtainenanel 1.5% Jan. 15 
Cin., Newp. & Cov. St. 

& Trac., pf... Q 1.125% Jan. 15 
Cities Service J 0.5 % Feb. 1 
Cities Service .. x. 0.5 % Feb. 1 
Cities Service, pf. ............ M 0.5 % Feb. 1 





Electrical Patents Issued December 26, 1916 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 





& Halske Aktiengesellschaft, Berlin, Ger- 
many. Consists of number of freely hang- 
ing wires with weights and spacers at bot- 
tom. 


1,209,735. Registering, Recording and 
Come, System. G. W. Lorimer, as- 
signor to National Cash Register Co., Day- 


ton, O. System of cash registers operated 
by electrical impulses. 

1,209,742. Method of Bonding Rails. G. 
A. Mead, assignor to Ohio Brass Co., Mans- 
field, O. Manner of securing the ends to 
the rails. 

1,209,744. 
and E. E. 
Seymour, Inc., 
button snap. 

1,209,762. Lamp and Number-Plate Sup- 
port for Vehicles. E. M. Rosenbluth, Phil- 
adelphia, Pa. Structural details. 


1,209,766. Apparatus for Measuring the 
Maximum Values of Alternating-Current 
Voltages. C. H. Sharp, White Plains, N. 
Y. An electric valve is connected in series 
with an electrostatic voltmeter. 


1,209,775 and 1 776. Dynamoelectric 
Machine. C. W. tarker, assignor to West- 
inghouse Electric & Mfg. Co., E. Pitts- 
burgh, Pa. Structures of pressed-steel car 
motor frames of the split type. 

1,209,792. Switch. . W. Young, as- 
signor to Delta Star Electric Co., Chicago, 
Til. Device having arcing horns. 


Electric Switch. H. J. Morey 
Brogden, assignors to Pass & 
Solvay, N. Y. Two-push- 
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* en 2 oS ew — 2 % Jan. 15 
Duquesne Light, pf. a 1.75% Feb. 1 
Elec. Securities ................ 1.25% Feb. 1 
Manch, Tr., Lt. & Pw.. 2 % Jan. 15 
| ee 2.5 % Jan. 17 
Montreal Tram. ....... 2.5 % Feb. 1 
Nat. Properties, pf. ... 3% Jan. 15 
Niagara Falls Pw. ...... $2.00 Jan. 15 
se see 87.5c Feb. 1 
Phila. & W., pf... 1.25% Jan. 15 
Rep. Ry. & Lt. ......... 1 % Jau. 15 
Rep. Ry. & St., pf. .- 15 % Jan. 15 
York Rys., pf. mene 1.25% Jan. 30 
po 2 ae 2.5 % Jan. 30 


Reports of Earnings. 


REPUBLIC RAILWAY & LIGHT. 
1916 1915 










November gross ..... ..$ 344,943 $ 289,151 
Net after taxes... -- 148,859 121,885 
Total income .. 149,109 122,385 
Surplus after charges... 76,466 65,185 
Balance after preferred 

ae eee 48,634 39,228 
11 months’ gross... ... 3,614,204 2,800,428 
Net after taxes...... . 1,522,059 1,094,236 
Total income .................. 1,527,888 1,096,026 
Interest and discount 773,321 618,170 
Preferred dividends ........ 288,288 285,527 
i Ee 466,279 192,329 

COLUMBIA GAS & ELECTRIC 

7 1916 1915 
November gross ................. $ 824,324 $ 684,434 
_Net after taxes ... --- 894,158 308,597 
Total income ........... 446.645 356,983 
Surplus after charg 100,614 21,836 
11 months’ gross. 8,045,685 7,185,464 
Net after taxes... 4,021,288 3,499,882 
Total income ............. --- 4,527,088 3,970,669 
Rentals, leases, etc........ 3,131,502 3,079,502 
Fixed charges Columbia 

Gas & Electric.............. 635,598 627,128 
SPUD kctisesensemnisteleinccnien 759,988 494,960 

POSTAL TELEGRAPH 


Earnings of the Postal Telegraph Com- 
pany of New York for October and 10 
months, as compiled from Interstate Com- 
merce Commission reports, follow: 

1 











916 1915. 
Total revenues ................ $ 208,427 $ 194,737 
Operating expenses 177,757 161,512 
Net revenues .... 30,669 33,224 
Operating income ............ 27,681 30,240 
January 1 to October 31: 
Total revenues ................ 1,691,693 1,620,035 
Operating expenses ........ 1;637,223 1,520,907 
Net revenues .............. a 54,470 99,127 
Operating income 20,964 59,514 
GREAT WESTERN POWER. 
1916. 1915. 
November gross................ $ 360,074 $ 302,160 
Net afeer taseu................ 253,560 197,864 
Surplus after charges... 100,754 98,572 
Eleven months gross...... 3,412,134 2,726,277 
Net after taxes ................ 2,192,630 1,881,480 
Surplus after charges... 997,448 888,633 
Twelve months gross...... 8,724,061 2,972,153 
Net after taxes ................ 2,394,01 2,005,781 
Surplus after charges.... 1,099,990 973,613 








1,209,793. Signal Lantern. A. A. Ziegler, 
Boston, Mass. Illuminating unit having 
two sockets and electromagnetic, circuit- 
controlling means. 

1,209,806. Lamp Attachment. H. J. 
Brennecke and F. Ihrcke, Chicago, Ill. Col- 
ored, transparent, conical cap attached to 
lamp bulb. 

1,209,820. Spark-Plug. -D. M. Dunning, 
Auburn, N. Y. Structural details. 

1,209,825. Telephone System. J. Erick- 
son, assignor to Automatic Electric Co., 
Chicago, Ill. Calling device; structure of 
dial impulse transmitter for automatic sys- 
tems. 

1,209,826. Telephone System. J. Erick- 
son, assignor to Automatic Electric Co. 
Arrangement of impulse transmitter in au- 
tomatic, common-battery system. 

1,209,834. Telephone-Exchange System. 
Cc. L. Goodrum, assignor to Western Elec- 
tric Co., New York, N. Y. Selective party- 
line system. 


1,209,835. Process of Treating Materials 
— er W. E. Greenawalt, Den- 
ver, Colo. Manipulation of anolyte and 


catholyte which are kept separate. 
1,209,842. Wire Connector. O. E. Hunt, 
assignor to Packard Motor Car Co., Detroit, 
Mich: Plug and socket. 
1,209,846. Surgical Cleansing Apparatus. 
Cc. E. Kells, New Orleans, La. omprises 
intermittently driven electric vacuum pump 















